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QDIHOLmS DERIVATIVES AS inC-3 AMD NK-2 ANTAGOHZSTS 

nie present invaition relates to novel compounds, in particvdar to novel quinolinc 
derivatives, to processes for the preparation of such compounds, to phannaceutical 
compositions containing sudi compounds and to the use of such compounds in medicine. 

The mammaUan pqptide NeurokimXB (NKB) belongs to the Tachjddniii 
peptide femily -winch also include Substance P (SP) and Neurokinin A (NKA). 
Pharmacological and molecular biological evidoice has shown fte existence of three 
subtypes of TK receptor (NKi, W.2 and NK3) and NKB binds preferentiaUy to the NK3 
receptor although it also recognises the cither two receptors with lower afBnity (Maggi et 
al,1993,J.Auton.Phainacol., 13,23-93). 

Selective pqrtidic NK3 receptor antagonists are known (Drapeau, 1990 Regul. 
Pept, 31, 125-135), and findings with peptidic NK3 receptor agonists suggest that NKB, 
by activating the NK3 receptor, has a key role in the modulation of neural input in 
airways, skin, spinal cord and nigro-striatal pathways (Myers and Undem, 1993, 
J.Physiol. 470, 665-679; Counture et al., 1993, Regul. Peptides, 46, 426-429; Mccarson 
, and Kiause. 1994, J. Newosci., 14 (2), 712-720; Arenas et al. l99l,J.Neuroscl. 1 1, 
2332-8). However, the peptide-like nature of the known antagonists makes them likely to 
be too labile firan a metabolfc point of view to s«ve as practical flierapeutic agents. 

International Patent AppKcation, PubKcation number WO 00/3 1037 discloses 
certain con^unds stated to be non-peptide NK-3 antagonists and also to have NK-2 . 
antagonist activity. These compounds are disclosed to be of potential use in the 
prevention and treatment of a wide variety of clinical conditions which are charactaised 
by overstimulatioii of the Tachykinin receptors, in particular NK-3 and NK-2. 

We have now discovered a finther novel class of potentnoft-peptide NK-3. 
antagonists some ofwWciMwiflim the genoic scope of W6 00/31037. The new 
compounds are alsio fir more stable fiom a metabolic pomt of view than tiie known 
peptidic NK-3 receptor antagonists and are of potential iha^pentic utility. Ihe new 
compounds also have good NK-2 antagonist activity and are tfaettsfore considered to be of 
potentia use m the prevention and treatment bf a wide variety of clinical condWons 
which are characterised hy overstimulation of the Tacbykinih receptors, in particular NK- 
3 and NK-2. The new compounds also show miproyed oral Woayailjibility. 
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TTiese conditions include respiratory diseases, such as chronic obstructive 
pulmonary disease (COPD), asthma, airway hyper-reactivity, cough; injBiammatory 
diseases such as inflammatory bowel disease, psoriasis, fibrositis, osteoarthritis, 
rheumatoid arthritis and inflammatory pain; neurogenic inflammation or peripheral 
neuropathy, allergies such as eczema and rhinitis; ophthalmic diseases such as ocular 
inflammation, conjunctivitis, vernal conjuctivitis and the like; cutaneous diseases, skin 
disorders and itch, such as cutaneous wheal and flare, contact dermatitis, atopic 
dermatitis, urticaria and other eczematoid dermatitis; adverse immunological reactions 
such as rejection of transplanted tissues and disorders related to immune enhancement or 
siq>pression such as systhemic lupus erythematosis; gastroi 

diseases of the GI tract such as disorders associated ^th the neuronal control of visc^ 
such as ulcerative colitis, Crohn's disease, irritable bowel syndrome (IBSX gastro- 
exophageous reflex disease (GERD); urinary incontinence and disorders of ti&e bladder 
function; renal disorders; increased blood pressure, proteinuria, coagulopathy and 
peripheral and cerebral oedema following pre-eclampsia in pregnancies (herdnaiter 
referred to as the 'Primary Conditions'). 

Certain of these compounds also show CNS activi^ and hence are considered to 
be of particular iise in the treatment of disorders of the central nervous system such as 
anxiety, depression, psychosis and schizophrenia; neurodegenerative disorders such as 
AIDS related dementia, senile dementia of the Alzheimer type, AMieimefs disease, 
Down's syndrome, Huntingdon's disease, Parkinson's disease, movement disorders and 
convulsive disorders (for example epilepsy); demyelinating diseases such as multiple 
sclerosis and amyotrophic lateral sclerosis and other neuropathological disorders such as 
diabetic neuropathy, AIDS related neuropathy, chemotherapy-induced neuropathy and 
neuralgia; addiction disorders such as alcoholism; stress related somatic disorders; reflex 
sympathetic dystrophy such as shoulder/hand syndrome; dysthymic disorders; eating 
disorders (such as food intake disease); fibrosing and collagen diseases such as 
scleroderma and eosinophilic fascioliasis; disorders of the blood flow caused by 
vasodilatation and vasospastic diseases such as angina, migraine and Reynaud's disease 
and pain or nociception, for example, that is attributable to or associated with any of the 
foregoing conditions especially the transmission of pain in migraine, (hereinafter referred 
to as the 'Secondary Conditions'). 
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The compounds of fonnula (I) are also considered to be useful as diagnostic tools 
for assessing the degree to which neurokinin-3 and neurokinin-2 receptor activity 
(normal, overactivity or underactivity) is implicated in a patient's symptoms. 

According to the present invention there is provided a compound of formula (T) 
below or a phannaceutically acceptable salt or hydrate thereof: 




wherein: 

R] is H or alkyl; 

R2 is aryl, cycloalkyl or heteroaryl; 

R3 is H or C1.3 alkyl, optionally substituted by one or more fluorines; 

R4 is H, RgNRpRjo, Ri 1R13 or Ri iRi2Ri3; 
Rg is a single bond or alkyl; 

R9 and R20 are selected independently fix)m H, alkyl, cycloalkyl or cycloalkylCi.3aUQflj 
aryl or aiylCi.3alkyl, or R9 and Rjq together with the nitrogai atom to which they are 
attached form a saturated or unsaturated heterocyclic ring which is optionally substituted 
by one or more fluorine; 

. Rl i is alkyl, alkenyl, aryl, heteroaryl, a saturated or unsaturated carbon ring iacluding 
one or more heteroatoms selected fiom N, O and S, cycloalkyl, arylalkyl or 
cycloalkylalkyl, optionally substituted one or more times by C1.3 alkyl, phenyl and/or 
phenylCj.Salkyl; . 

R12 is alkyl or alkoxy, optionally substituted one or more times by C1.3 alkyl and/or by 
phenyl; 

Rl3isHorCOORi4; 
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Rl4 is H or alkyl; 

R5 is branched or linear alkyl, cycloalkyl, cyclpalkylalkyl, aiyl, arylalkyl, or a single or 
fused rine aromatic heterocvclic 

Rg represents H or up to three substituenis independently selected from the list consisting 
of: alkyl, alkenyl,- aryl, alkoxy, hydroxy, halogen, nitro, cyano, carboxy, carboxamido, 
sulphonamido, alkoxycarbonyl, trifluoromethyl, acyloxy, amino or mono- or di- 
alkylamino; 
RyisHorhalo; 

aisl-6;and 

any of R2, R5, Rg, R9, Riq, Ri 1, R12 and R14 may optionally be substituted one or 
more times by halo, hydroxy, amino, cyano, nitro, carboxy or 0x0; 

subject to the proviso that said compound is not a compound of formula (J) 
wherein R7 represents H, Rg represents H, R5 repres^ts phenyl, and R], R2, R3, R4, 
and a are one of the following combinations: 









^ /p 
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^ M-vC Nl->^ 



























Advantageously, R3 represents methyl, ethyl or isopropyL Preferably, R3 represents 
methyl. 

{ ^ . ' . . 
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Suitably, R2 represents unsubstituted phenyl or unsubstituted cyclohexyL 
Preferably, Ri is hydrogen. 
Optionally, R5 is unsubstituted phenyl. 
Preferably, each of Rg and R7 represents hydrogen. 

In preferred embodiments, a is 1, 2 or 3. In especially preferred einbodiments, a is 1. 
Advantageously, R4 is H. 

In some embodiments, R4 is RgNR9Rio and Rg is a single bond, or methyl, or ethyl. 
Optionally, each of R9 and Rjq may be H. Alternatively, one of R9 and Rjq may be H, 
and the other ofRp and R^q niay be methyl or ethyl or phenyl. Alternatively, R9 and Rjq 
togeOier ivith the N atom to vvMdi they are attadied may fonn^ 
rixig c(xmprisi^g exadly one N heteroatouL 

Favourably R4 is --CH2CH2NR9R10- In one aspect R4 is -CH2CH2l^9RlO 
wherein R9 and R^o together with the nitrogen atom to which they are attached form a 

satumted or unsaturated hetero^ycUc ring as defined above, espe 
heterocycUc.ring such as a pyrrolidine or piperidine ring. . 

, In other einbodiments, R4 is Rj 1R13 or Rj iRi2Rl3- Rl I may be a sfac-membered 
heteroaryl ring having one or two N heteroatoms, or a phenyl ri^ 
heteroaryl or iphenyl ring nmy be ortho-, paf^ or meta-1^ 
AHeniativdy, Ri 1 may be cycloallc^lalkjd, or alkyl substituted by allgd or phenyl. 
Suitably, R12 may be methyl or methoxy. Preferably, R13 may be COO Ri4, where R14 
is H or methyl or ethyl. 

Suitably, R4 is RgNRQRiQ. Suitably, R4 is RllRlB- Suitably, R4 is Rj 1R12R13. 
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When R4 is a group -Ri 1COOR14, R14 is as defined in relation to fomula (I) and Rj j is 

a heteroaryl group, preferably the -COORi 4 group is attached to a carbon kom. In a 

particular aspect tiie atom, preferably a carbon atom, to vMch the -COOR14 group is 

attached is spaced one or two atonjs, suitably carbon atoms, fiom the point of attachmait 
ofR4. 

Suitably R4 is a moiety of formula (a): 

Ra Rb (a) 

wherein R14 is as defined in relation to fonnula (0 and Ra together with R^ represents a 
bond or R^ together with and tEe carbon atoms to which Aey are attached represent 
cycloalkyl or heteroaryl. 

In one aspect Ra together with R^ rqoesents a bond. In one aspect R^ togeflier with R^ 
and die carbon atoms to which they are attached represent cycloalkyl, sudi as cyclopropyl 
or cyclohexyl, or heteroaryl, such as pyrazine. 

Itt particular compounds a is 1, Rg is H, Ri is H, R5 is unsubstituted phenyl,^R^ 
hydrogen, R2 and R3 are as defined above and R4 is a moiety -Rj 1COOR14, especially a 
moietyr of formula (a). 

In especially preferred embodiments, a is l,R^isH, Ri is H,R5 is unsubstituted phenyl, 
R7 is hydrogen, and R2, R3 and R4 are selected fi»m the following combinations: 



R2 


R» 


R4 


Phenyl 


ethyl 




Phenyl 


methyl 
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Phenyl 


methyl . 


q 
O 


Phenyl 


methyl 


\ 

OH ^ 


Phenyl 


methyl 


OH 


Phenyl 


methyl 


OH 


Phenyl 


mefliyl . 


V 


Phenyl 


meOiyl 




Phenyl 


niethyl 


0 


Cyclohexyl 


methyl 


CH 


CVcl ohexvl 


misthvl 


O ' 


Cyclohexyl 


methyl 




Cyclohexyl 


methyl 




Cyclohexyl 


methyl 




Cyclohexyl 


methyl 


h 


Cyclohexyl 


. methyl 




Cyclohexyl 


methyl 




Cyclohexyl 


methyl 


-H 


Cyclohexyl 


methyl 
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Cyclohexyl 


methyl 


-NH2 


cyclohexyl 


methyl 




1-1 1 






cyclohexyl 


methyl 




cyclohexyl 


methyl 





The compounds of fonnula (I) may have at least one asymmetric centre - for 
example the carbon atom labelled ^th an asterisk (^) in the compound of formula (J) - 
and therefore may exist in more than one stereoisomeric form. The invention extends to 
all! such stereoisomeric forms and to mixtures thereof, including racemates. In particular, 
the invention includes compounds wherein the asterisked carbon atom in formula (I) has 
the stereochemistry shown in formula (la): 




(la) 

wherein Rj , R2, R3, R5, R5, and R7 are as defined in relation to formula (I), and X . 
represents the moiety 
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The compounds of formula (I) or their salts or solvates are preferably in 
phaimaceutically acceptable or substantially pure fonn. By pharmaceutically acceptable 
form is meant, inter alia, having a pharmaceutically acceptable level of purity excluding 
normal pharmaceutical additives such as diluents and carriers, and including no material 
considered toxic at normal dosage levels. 

A substantially pure form will generally contain at least 50% (excluding normal 
pharmaceutical additives), preferably 75%, more preferably 90% and still more 
preferably 95% of the compound of formula (I) or its salt or solvate. 

. One preferred pharmaceutically acceptable foxin is the crystalline form, including 
such form in phannaceuticat composition. In the case of salts and solvates the additional 
ionic and solvent moieties must also be non-toxic. 

Suitable salts are pharmaceutically acceptable salts. 

Suitable pharmaceutically acceptable salts include titie add addition salts ivith the 
conventional pharmaceutical acids, for exjample maleic, hydrochloric, hydrobromic, 
phosphoric, acetic, fumaric, salicylic, citric, lactic, mandelic, tartaric, succinic, benzoic, 
ascorbic and methanesulphonic. 

Suitable pharmaceutically acceptable salts include salts of acidic moieties of the 
compounds of formula Q) when tiiey are present, for example salts of carboxy groups or 
phenolic hydroxy groups. 

Suitable salts of acidic moieties include metal salts, such as for example 
aluminiiun^ alkali metal salts such as lithium, sodium or potassium, alkaline earth metal 
salts such as calcium or magnesium and ammoniimi or substituted ammonium salts, for 
example those with lower alkylamines such as triethylamine, hydroxy alkylamines such 
as 2-hydroxyethylamine, bis-(2-hydroxyethyl)-amine or tri-(2-hydroxyethyl)-amine, . 
cyclbalkylamines such as bicyclohexylamine, or with procaine, dibenzylpiperidine, 
N~ben:^l"P-phenethylamine, dehydroabietylamine, N,N'-bisdehydioabietylamiae, 
glucamine, N-methylglucamine or bases of the pyridine type such as pyridine, collidme, 
quinine pr quinoline. . 

Suitable solvates are pharmaceutically acceptable solvates. 

Suitable pharmaceutically acceptable solvates include hydrates. 

The term *alkyr (unless specified to the conti^) when used 
forming part of other groups (such as the 'alkoxy* groi^) dra 
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branched-chain alkyl groiips containing 1 to 12, preferably 1-6 carbon atoms, examples 
include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or tert-butyl groiq). 

The term *cycIoaikyl' (unless specified to the contrary) when used alone or when 
forming part of other groups (such as the'cycloalkylalkyr group) denotes cyclic saturated 
or unsaturated carbon rings mcluding 3-12, preferably 3-8 carbon ring meoabers. 
Examples include cyclopropyl, cyclobutyl, cyclohexyl, cyclooctyl. 

The term ^alkenyP (unless specified to the contrary) when used alone or when 
forming part of other groups denotes straight- or branched- unsaturated carbon chains 
mcluding at least one double C=C bond and containing 2-12, preferably 2-6 carbon 
atoms* 

The term 'carbocylic* denotes cycloalkyl and aryl rings. 

The term 'aryr denotes aromatic groups including phenyl and naphthyl, preferably 
phenyl which unless specified to the contrary optionally comprise iip to five, preferably 
up to three substrtuents selected fipm halogen, alkyl, phenyl, alkoxy, 
hydroxyallgrl, hydroxy, amino, nitro, cyano, carbo 
alkoxycarbpnylaliyl, alkylcarbonyloxy, pr att^ 

The tenh 'aromatic heterocyclic group' denotes giroups comprising aromatic 
heterocyclic rings containmg fix>m 5 to 12 ring atoms, suitably 5 or 6, and comprising up 
to four heten>-aton[is in the or eadi ring selected fiom S, O or N^^ 

Composite tem[is such as *allcylcarbo3q^', 'cycloalkylalkyP and so iForth refer to 
components of a compound which include two interlinked gr9iq>s, with the gioup named 
latterly in the term being the linldng group, so that *alkylcarboxy' means (alkyl)-COO- 
vAdlst *cycloalkylalkyr ineans (cycloalkylH^lkyl)-- 

Unless specified to the contrary, -suitable substituents for any heterocyclic group 
includes up to 4 substituents selected fi-om the group consisting of: alkyl, alkoxy, aryl and 
halogen or any two substituents on adjacent carbon atomis, together with the carbon atoms 
to whidi they are attached, may fonn an aryl group, preferably a benzene ring, a^^ 
wherein the. carbon atoms of the aryl group represented by the said two substituents may 
themselves be substituted or unsubstituted 

It will be understood that, unless otherwise specified, groups and substituents 
fonning part of a compound in accordance with the invention are unsubstituted. 

When used herein the term^halogen" or "halo'' refers to fluorine, chlorine, 
broinine and iodine, preferably fluorine, chlorine or broniine. 
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When used herein the term "acyl" includes residues of acids, in particular a 
residue of a carboxylic acid such as an alkyi- or aiyl- carbonyl group. 

The invention also provides in one aspect a process for the preparation of a 
compound of formula (T), or a salt thereof and/or a solvate thereof, which process 
comprises reacting a compoimd of formula (II) or an active derivative thereof: 




wherein R'g, R*7, R'5 and X* ace Jig, R7, R5 and X respectively as hereinbefore 
defined in relation to formula (j) or (la), or a group convertible to Rg, R7, R5 and X . 
respectively; with a compound of foramla (HI): 




\^*erein R'l, R'2, and R'3 are Rj, R2, arid R3 as dei&ned for formula Q) or agroiQ) 
or atom convertible to Rj, R2, and R3.respectivel}^ to form a compound of formula Qb): 




whereinRi, R2> R'3> ^> R'5> R'6 ^ defined above, and thereafter carrying 

out one or mcHe of the following optional steps: 
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. (i) converting any one of R'j , R*2» R'3» X*, R*5, R'g and Ry to Ri, R2, R3, X, R5, R^ 
and R7 respectively as required, to obtain a compound of formula (I); 

(ii) converting a compoimd of formula (I) into another compoimd of formula (I): anrl 

(iii) preparing a salt of the compound of formula (I) and/or a solvate thereof. 
Suitable groiq>s convertible into other groups include protected forms of said 

groups. 

Suitably R*i, R*2, R3, X\ R5, R'g and K7 each represents R], R2, R3, X, R5, Rg 
and R7 respectively or a protected form thereof. 

It is favoured if the compound of formula (H) is present as an active derivative. 

A suitable active derivative of a compound of formula (II) is a transient activated 
form of the compound of formula (D) or a derivative wherein titie carboxy group of the 
compound of formula (11) has been replaced by a different group or atom, for example by 
an acyl halide, preferably a chloride, or an acylazide or a carboxyUc acid anhydride. 

Other siiitable active derivatives include: a nMxed anhydride formed between the 
carboxyl moiety of the compound of formula (11) and an alkyl chloroformate; an activated 
ester, such as a cyanomethyl ester, thiophenyl ester, p-nitrophenyl ester, p-nitrothiophenyl 
ester, 2,4,6-trichlorophenyl ester, pentachlorophenyl ester, pentafluorophenyl ester, N- 
hydroxy-phtalimido ester, N-hydroxypiperidine ester, N-hydroxysuccinimide ester, N- 
hydroxy benzotriazole ester; altematively, the carboxy group of the coihpound of formula 
(II) may be activated using a carbodiimide or N,N -carbonyldiimidazole. 

The reaction between the compound of formula (H) or the active derivative 
thereof and the compound of formula (QI) is carried out under the appropriate 
conventional conditions for the particular compounds chosea Generally, when the 
compound of foimuk (n) is present as an active derivati^ 

using the same solvent and conditions as used to prepare the active derivative, preferably 
the active derivative is pr^ared in situ prior to fonning the compound of formula (lb) 
and thereafter the compound of fonnula (9 or a salt thereof and/or a solvate th 
prepared. 

For example, the reaction between an active derivative of the compom^ 
fonnula (II) and the compound of formula (ni) may be c^ 

(a) by £b:st preparing an acid chloride md then cou^ 
compound of formula (m) in the presence pf an inorganic or organic base in a suitable 
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aprotic solvent such as dimethylfonnamide (DMF) at a temperature in a range firom -70 
to 50°C (preferably in a range &om -10 to 20*^0); or 

(b) by treating the compound of formula (S) with a compound of formula (HJ) in 
the presence of a suitable condensing agent, such as for example N,N'-carbonyl 
diimidazole (CDI) or a carbodiimide such as dicyclohexylcarbodiimide (DCQ or N- 
dimethylaminopropyl-hP-ethylcarbodiimide, preferably in the presence of N- 
hydroxybenzotriazole (HOBT) to maximise yields and avoid racemization processes (see 
Synthesis, 453, 1972), or 0-benzotria2»H-yI-NJ^^,N%N'- 
tetramethyluroniumhexafluorophosphate (HBTU), in an aprotic solvent, such as a 
mixture of acetonitrile (MeCN) and tetrahydrofuran (THF), for example a mixture in a 
volume ratio of from 1:9 to 7:3 (MeCN:THF), at any temperature providing a suitable 
rate of formation of the required product, such as a temperature in the range of from -70 
to SO'^C, preferably in a range of from -10 to 25**C, for example at 0*'C. 

A preferred reaction is set out in Scheme 1 shown below: 

Scheme 1 




(11) 0") . (lb) 

vAierein R^j, R*2, R% X\ R'5, R'g and R*7 are as defined above. 

In the case in which the corresponding alkyl (such as methyl or ethyl) ester of 
cong)Ound (tt) is utilised, an hydrolysis to compound (E) is required before conversion to 
compound (lb) in Scheme 1. Such hydrolysis can be carried out under acidic conditions, 
such 1 0-36% hydrochloric acid at a tempiBrature in the range between 30 and 100 ""C. 

It wiU be appredated that a compound of formula (lb) may be conve^^ 
compound of formula (I), or one compoimd of fonntda (J) may be converted to. another 
compound of formula (I) by interconversion of suitable substituents. Thus« certain 
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compounds of formula (I) and (lb) are useful intermediates in forming other compounds 
of the present invention. 

Accordingly, in a further aspect the invention provides a process for preparing a 
compound of formula (I), or a salt thereof and/or a solvate thereof, v/bich process 
_ comprises converting a compound of the above defined formula (lb) wherein at least one 
of R'l, R*2, R% X\ R5, R*5 and R'7 is not Rj, R2, R3, X, R5; Rg or R7 respectively, 
thereby to provide a compound of formula (I); and thereafter, as required, carrying out 
one or more of the following optional steps: 

(i) converting a compound of formula (T) into another compound of formula (I); and 

(ii) preparing a salt of the compound of formula (I) and/or a solvate thereof. 
Suitably, in the compotmd of formula (lb) the variables Rj, R'2, R3, X\ R5, R'g 

and R'7 are Rj, R2, R3, X, R5, Rg and R7 respectively or they are protected forms 
thereof. 

The above mentioned conversions, protections and deprotections are carried out 
using the appropriate conventional reagents and conditions and are further discussed 
below- 

A chiral compound of formula (HI) wherein R2 is a C5 or C7 cycloalkyl group, R3 
is methyl and Rj is H are described in J. Org. Chem. (1996), 61 (12), 4130-4135; A chiial 
compound of formula (m) wherein R2 is phenyl, R3 is isopropyl and Ri is H is afcaown 
compound described in for example Tetrahedron Lett. (1994), 35(22), 3745-6. 

The compounds of fonnula (m) are known connnen:idly avail^^^ 
they can be prepared from known compounds by known methods, or methods analogous 
to those used to prepare known compounds, for example the methods described in 
Liebigs Ann. der C3iemie, (1936), 523, 199. 
In 

some embodiments of the invention, a compound of formida (n) or the 
coireqwnding alkyl (such as methyl or ethyl) ester is prepared by reacting a compound of 
formula (IV) or the corresponding alkyl (such as methyl or ethyl) est^ 
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wherein R'g, R'7, R'5 and a are as defined above and Lj represents a halogen atom such 
as a bromine atom, with a compound of formula (V): 



/~\ 'r\ 



(V) . 

wherein R*4 is R4 as defined in relation to formula ® or a protected fomi thereof. 
Suitably, R*4 is R4. 

Suitably, reaction between the compounds of formulae (IV) or the corresponding 
alky 1 (such as methyl or ethyl) ester and (V) is carried out uhder conventional ainination 
conditions, for example when is a bromine atom then the reaction is conveniently 
carried out in ah aptotic solvent, such as tetrahydrofuran or dimethylfomaamide at any 
temperature providing a suitable rate of formation of the required product, usually at * 
ambient temperature; preferably the reaction is carried out in the presence of 
triethylamine (TEA) or K2CO3. 

The compounds of formula (V) are knowx^ commercially availsible compounds or 
they can be prepared using methods analogous to those used, to prepare known 
compounds; for example the methods described in flie Chemistry of the Amino Group, 
Patais (Ed.), Interscience, New York 1968; Advanced Organic Chemistry, March J, John 
Wiley & Sons, New York, 1992 ; L Heterocyclic Chem. (1990), 27, 1559; Synthesis 
(1^75), 135, Bioorg. Med, Chem. Lett (1997), 7, 555, or Protective Groups in Organic 
Synthesis (second edition), Wiley Interscience, (1991) or other methods mentioned 
herein. 

Li cases where a is 1, a compound of formula (TV) or flie corresponding allsyl 
(such as methyl or ethyl) ester may be prepared by appropriate halogenation of a 
compound of formula (VI) or the corresponding alkyl (such as methyl or ethyl) ester: 
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(VI) 

wh««in R'g, R'7 and R*5 are as defined above in relation to formula (IQ. 

Suitable halogeaation reagents are conventional reagents depending upon the 
nature of the halogen atom required, for example ^^en is bromine a preferred 
halog^nation reagent is N-bromosuccinimide (MBS). 

The halogenadon of the compound of formula (VI) or the corresponding aUsyl 
(such as methyl or ethyl) ester is suitably carried out under conventional conditions, for 
example bromination is carried out by treatment with NBS in an inert solvent, such as 
carbon tetrachloride CCI4, or 1,2-dichloroethane or CH3CN, at any temperature providing 
a suitable rate of fomiation of the required product, suitably at an elevated temperature 
such as a temperature in the range of 60°C to lOO^^C, for example 80**C; preferably the 
reaction is carried out in the presence of a catalytic amount of benzoyl peroxide. 

A compound of formula (VI) is conve?niently prepared by reacting a compound of 
formula (Vn): 




N 



(vn) 



wherein R'g and R*7 are as defined in relation to formula (II), with a compound of 
formula (Xm): 



R,'-CO-CH,-Me 



wherein R*5 is as defined in relation to fonnula (n). 

The reaction between the compounds of formula (VB^ (XDl) is conveniently 
carded out using Pfitziiiger reaction conditions (see for example J, Prakt Chem. 33, 100 
(1886), J: PrakL Chem. 38, 582 (1888), J. Chem Soc. 106 (1948) and ChertL Rev. 35, 
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152 (1944)), for example in an alkanolic solvent such as ethanol, at any temperature 
providing a suitable rate of formation of the required product, but generally at an elevated 
temperature, such as the reflux temperature of the solvent, and preferably in the presence 
of a ba3e Suva aS puuu$£»ium hydroxide or potassium tert-butoxide. . 

The compounds of formula (VII) are knomi conq>ounds or they are prepared 
according to methods used to prepare known compounds for example those disclosed in 
J, Org. Chem. 21, 171 (1955); J. Org. Chem. 21, 169 (1955), 

Alternatively a compound of formula (VI) may be conveniently prepared by 
reacting a compound of formula (XIV) 




QOV) 



i^erein R'g and R'y are as defined in relation to formula (11), mth a compound of 
fonnula(XV): 



•^'-^"^ (XV) 



herein R'5 is as defined in relation to formula (II) in presence of oxobutyric acid. 

The reaction between the compounds of formula (XIV) and (3r^ 
earned out using Doebner reaction conditions (se& for example Chem. Ber. 29, 352 
(1894); Chem. Revs. 35, 153, (1944); J. Cbsm. Soc. B, 1969, 805), for example in an 
alcohoUc solvent such as ethanol, at any temperature providing a suitable rate of 
fbrmatipn of the required prpdyct, but genially at an elevated temperature, such as the 
reflux temperature of the solvent 

The compounds of formula (TiTVO find (XV) are Imown compoi^^ 
. prepared according to methods used to prepare known compoimds for example as 
dssanbe&'mVogeVs Textbook 

In some alternative embodiments of the invention, a compound of formula (O) 
wherein X* rq)!resraxts 
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offonnula(Vin): 

R,'-CO-CH,— (CVya— T, ' (vm) 

wherein R's is as defined in relation to fonnula (11), and T5 is a group 




where Y is a protecting group such as a benzyl group, particularly a protecting group 
which is stable in basic conditions such as a terbutoxycarbonyl group, or a group COR4 
as defined in relation to formula (]^ or a protected form thereof or a group convertible 
thereto, and a is as defined in relation to fonnula (II); and thereafter as required removing 
any protecting group, for example by dehydrogenation, and/or converting any group T5 
to 




The reaction between the compouxids of formula (VII) and (VIII) is conveniently 
carried out using Pfitzinger reaction conditions (see for example J. Prakt Chem. 33, 100 
(1886), X Prakt. Chem. 38, 582 (1888), J. Chem. Soc, 106 (1948) and Cheitn. Rev. 35, 
152 (1944)), for example ia an alkanolic solvent such as ethanbl, at any temperature 
providing a suitable rate of formation of the required product, but generally at an elevated 
temperature, such as the reflux temperature of the solvent, and preferably in the presence 
of a base such as potassium hydroxide or potassium tert-butoxide. 

Protected forms of 
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will vary according to the particular mature of the groiq) being protected but will be 
chosen in accordance with noinMl chemical practice. ' 
Groups convertible to 

include groups dictated by conventional chemical practice to be required and to be 
appropriate, depending upon the specific nature of the 

-o-fr: - : 

under consideratioiL 
Suitable deprotectibn methods for deprotecting protected forms of 




and conversion methods for convertmg T5 to 




will be those used conventionally in the art depending irpon the particular groiq)s under 
consideration with reference to standard texts such as Greene, T. W. and Wuts, P.G.M 
Protective Groups in Organic Synthesis, John Wiley & Sons Inc. New York, 1991 
(Second Edt) or in Kocienski, P J. Protecting groups, George Thieme Verlag, New York, 
1994 and Oiemistry of the Ammo Group, Fatais (Ed.), hiterscience. New York 1968; or 
Advanced Qr^c Oiemistry, March J, John Wiley & Sons, New York, 1992-. 
. A cpn]poundoff6nnula(VIII)is iprejparcd 



Rs*— CO— CHj— (CHj)— OH 



OX) 
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wherein R'5 is as defined in relation to formula (H) and a is as defined in relation to 
formula (VIII), by first halogenating, preferably brominating, or mesylating the 
compound of formula (EX) and thereafter reacting the halogenation or mesylation product 
so formed with a compound cq)able of forming a group T5 so as to provide the required 
compound of formula (VII). 
When T5 is a group 

a comppund capable of forming a group T5 is a compound of the a1x>ve dejGned formula 
(V). . 

The halogenation of the compound of formula (DQ is suitably carried out using a 
conveaitiional halogenation reagent Mesylation is conveniratly caitied put using mesyl 
chloride in an inert solvent such as methylene dichloride, at a terrq>erature below room 
tsmpeiature, such as O^C, preferably in the presence of triethylamine. 

The reaction conditions between the compound of formula (CQ ^ 
compound capable of forming a group T5 will be those conventional conditions dictated 
by the specific nature of the reactants, for example vAen the T5 required is a group 

and the required compound capable of forming a group T5 is a compourid of the above 
defined formula (V), then the reaction between the halogenation or mesylation product of 
the compound of formula (DC) and the compound of formula (V) is carried out under 
analogoxis conditions to those described for the reaction between tfae compounds of 
formulae (TV) and (V). 

Other compounds capable of formiag a group T5 wiU depend iq)on the p^ 
nature of T5, but will be tiiose appropriate compounds dictated by conventioiial cheinical 
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practice with reference to standard texts such as Chemistry of the Amino Group, Patais 
(Ed ), Interscience, New York 1968; and Advanced Organic Chemistry, March J, John 
Wiley & Sons, New York, 1992. 

A compound of formula (DQ may be prepared by reacting a compound of formula 



^ — (r. 



^^>- , (X) • . 

wherein a is as defined in relation to formula (Vm), with a lithium salt of fonnula (XI): 

' (XI) 
wherein R'5 is as defined in relation to fonnula (EQ. 

The reaction between the compounds of formulae (X) and (XI) can be carried out 
in an aprotic solvent, such as diethyl-ether at any temperature providing a suitable rate of 
formation of the required product, usually at a low temperature such as in the range of r 
10*C to -30°C, for example .20^a 

The compounds of fonnula (VII) are known compounds or they are prepared 
according to methods used to prepare Imown compounds for exampk 
J. Org. Chenu 21, 171 (1955); J. Org. Chem. 21, 169 (1955). 

The compounds of formula (X) md (XI) are known conq)ounds or 4ey are 
prepared according to methods used to prepare known compounds fer example those 

disclosed by Krow G. R. in Organic Reacfions, Vol 43, page 251, Joh^ 

Inc.1994 (for the compounds offonnula(X)) and QrganometalHcs in • 

Schlosser M.(Ed), John WUey & Sons Inc. 1994 (for the compounds of formula CXI)). 

In another aspect, the present invention provides a process for ihe prq>a^ 
compound of fonnula (I), or a salt thereof and/or a solvate thereofi vAerein a is 1, which 
process comprises reacting a compound of formula (XVT): 




(XVI) 
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wherein each of R'l, R'2, R'3, R*5, R'6, and R'7 is respectively Rj, R2, R3, R5, R^, or R7 
as defined above or a group convertible to Ri, R2, R3, R5, Rs, or R7 respectively as 
defined above providing R*2 is not aromatic in character, and rq>resents a halogen 
atom such as a bromine atom» with a compound of formula (XVH): 

HH^ ^N— Y 

(XVII) 

wherein Y is a protecting group such as a benzyl gT0iq>, particularly a protecting groiq) 
which is stable in basic conditions such as aterbutoxycarbonyl group, or a group C0R*4, 
where R'4 i s R4 as defined in relation to fbnnula (I) or a protected form thereof or a 
group convertible thereto; and thereafter as required removing any protecting group Y, 
for example by dehydrogenation, and replacing the protective group Y with a group 
COR'4; and thereafter carrying out one or more of the following optional steps: 

(i) converting any one of R*i, R'2, R'3, R'4, R'5, R'6 and R7 to Rj, R2, R3, R4, R5, 
Rg and R7 respectively as required, to obtam a compound of fonnu^ 

(ii) converting a compound of fonnula (I) into another compound of formula (I); and 

(iii) preparing a salt of the compound of formula Q) and/or ai solvate thereof 
Protected forms of R4 will vary according to the particular nature of the group 

being protected but will be chosen in accordance with normal chemical practice. 

Groups convertible to R4 include groups dictated by conventional chemical 
practice to be required and to be appropriate^ depending upon tihe specific nature of the 
R4 under consideration. 

Suitable depiotection methods for depirotecting protected forms of R4 and . 
conversion methods for converting R'4 to R4 will be those used conventionally in the ait 
depending upon the particular groiq>s under consideration with reference to standard texts 
such as Greene, T,W. and Wuts, P.G.M. Protective Groujps in Organic Synthesis, John 
Wiley & Sons Inc. New York, 1991 (Second Edt) or in Kocienski, P J. Protecting 
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groups. George Thieme Verlag, New York, 1994 and Chemistry of the Amino Group, 
Patais (Ed.), Interscience, New York 1968; or Advianced Organic Chemistry, March J, 
John Wiley & Sons, New York, 1992. 

Suitable groups convertible into other groups include protected forms of said 

groups. 

Advantageously, a compound of formula (XVII) will be a compound of fonnula 
(V) as defined above. 

Suitably R*i, R*2» R*3, R4, R'5, R*6 and R'y each represents Ri, R2, R3, R4, R5, 
Rg and R7 respectively or a protected form thereof. - 

Suitable deprotection methods for deprotecting protected forms of Rj, R2, R3, 
R4, R5, R6 and R7 and conversion methods for converting R' 1, R'2, R'3, R'4, R'5, R'6 
and R'7 to R], R2, R3, R4, R5, Rg aiid R7 respectively will be those used conventionally, 
in the art depending upon the particular groups under consideration with reference to 
standard texts such as Greene, T.W. and Wuts, P GM. Protective Groups in Organic 
Synthesis, John Wiley & Sons Inc. New York, 1991 (Second Edt) or in Kocienski, P.J. 
Protecting groups. George Thieme Verlag, New York, 1994 and Chemistry of the Amino 
Group, Patais (Ed.), Interscience, New York 1968; or Advanced Organic Chemistry, 
March J, John Wiley & Sons, New York, 1992. 

Suitably, reaction between the compounds of formulae (XVI) and (XVII) is 
carried out under conventional amination conditions, for example when is a bromine 
atom then the reaction is convenienfly carried out in ah aprotic solvent, such as 
tetrahydrofttran or dimethylfonnamide at any temperature providing a suitable rate of 
formation of the required product, usually at ambient temperature; preferably the reaction 
is carried out in the presence of triethylaniine (TEA) or K2CO3. 

The compounds of fonniila (XVH) ^ laiowi^ conunercially a^^ 
compounds or they can be prepared using mettiods analogoiis to ibose used to prepare 
known compounds; for example the methodis described in the Chemistry of the Amino 
Group, Patais (Ed.), Interscience, New York 1968; Advanced Organic Chemistry, March 
J, John Wiley & Sons, New York, 1992 ; J. Hefeioc^lic ChenL (1990), 27, 1559; 
Syndesis (1975), 135, Biooi^. Med,! Chem. Lett (1997), 7, 555, or Protective Groups in 
Organic Synthesis (second edition), Wiley Ihteirscience, (1991) or other methods 
mentioned herein. 
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A compound of fbnnula (XVT) is prepared by appropriate halogenadon of a 
compound of formula (XVni): 




(xvni) 

wherein R'j, R'2. R'3. R'5» R'6> ^nd R'7 are as defined above in relation to fomiula 

(XVI).. . . 

Suitable halogenatidn reagents are conventional reagents depending upon the 
nature of the halogen atom required, for example when is bronaine a pieferred . 
halogenation reagent is N-btomosuccinimide (MBS). 

The halbgenation of the compound of formula (XVm) is earned out under 
conventional conditions, for example btominatioh is carried out by treatment ivitfa NBS in 
an inert solvent, such as carbon tetrachloride CCI4, or 1,2-dichloroethane or CH3CN, at 
any temperature providing a suitable rate of formation of the required product, suitably at 
an elevated temperature such as a t^perature in the range of 60^C to lOO^C, for example 
SO^'C; prefa:ably the reaction is carried out in the presence of a catalytic amount of 
benzoyl peroxide. 

Suitably, the compound of formula (XVIII) may be prepared by reactii^ a 
compound of formula (VI) as defined above or an active derivative thereof vdth a 
compound of formula (in) as defined above i^erein R'2 is not aromatic in character.. 

It is &voured if the compound of formula (VQ is present in 4ie reaction mix as an 
active derivative, as hereinbefore described. 

The reaction between the compound of jformula (yi) or fte active deri 
thereof and the compoimd of formula (Dl) is carried out under the a^ 
conventional conditions for the particular compounds chosen. Generally, when the 
compound of formula (VI) is present as an active derivative the reaction is carried out 
using the same solvent and conditions as used to prepare the active derivative, preferably 
the active derivative is prepared in situ prior to forming the compound of formula 

(xvni). 



25 



WO02/J8547 



PCT/EPOJl/13139 



For example, the reaction between an active derivative of the compound of 
formula (VI) and the compound of formula (HI) may be carried out: 

(a) by first preparing an acid chloride and then coupling said chloride with the 
compound of formula (HI) in the presaice of an inorganic or organic base in a suitable 
orotic solvent such as dimethylformamide (DMF) at a temperature in a range from -70 
to 50°C (preferably in a range from -1 0 to 20°C); or 

(b) by treating the cornpound of formula (VI) with a compound of formula (III) in 
the presence of a suitable condensing agent, such as for example NJ^*-carbonyl 
diimidazole (GDI) or a carbodiimide such as dicyclohexylcarbodiimide (DCC) or N- 
dimethylaminopropyl-N'-ethylcarbodiimide, preferably in the pre^sence of N- 
hydroxybenzotriazole (HOST) to maximise yields atad avoid racemization processes (see 
i^AfitfM;453, 1972),orO-ben2»triazol-l.yl-N;sfa^*,N'- , 
tetramethyluroniumhexafluorophosphate (HBTU), in an aprotic solvent, such as a 
mixture of acetonitrile (MeCN) and tetrahydrofuran CIBF), for example a mixture in a 
volume ratio of from 1 :9 to 7:3 (MeCNrTHF), at any temperature providing a suitable 
rate of fotmalion of the required product such as a temperature in the range of from -70 
to 50*C, preferably m a range of from -10 to 25**C, for example at 0**C. 

A preferred reaction is set out in Scheme 2 shown below: 

Scheme 2 




In the case in which the corresponding alkyl (^ 
compounds (VI) is utilised, a hydrolysis is required before conver^on to compound 
(XVm) in Scheme 2. Such hydrolysis can be carried out under acidic conditions, such 
10-36% hydrochloric acid at a temperature, in the range between 30 and 100 **C. 
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In yet further embodiments, compounds of foimula (lb) can be prepared by 
reacting a compound of formula XIX 




wherein R'l, R'2, R3, R'5, R'6. R'7 and a are as defined above, witti a compound of 
formula (XX) 




(XX) 

wherein L3 represents a leaving group for example halogen or activated ester, preferably 
chlorine, bromine or p-nitrophenylester and R'4 represents R4 as defined in relation to 
formula (I) or a protected form thereof or a group convertible thereto. 

Ureas or substituted ureas of formula I are best prepared by reacting compounds 
offormula (XIX) with metal cyanates such as potassium or sodi 
substituted isocyanates, following scheme 3 

Schemes 
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6 



R' 



O^NH 




N NH 



^*^N R- 



(XIX) 



R'lvlpR'a 



KOCN 








OCNR* R.g-^ 









N 



^5 



wherein R12 represents H, lower alkyl, optionally substituted aryl or aralkyl. 

Compounds of formula (XIX) are prepared by removing the protective grooqj of a 
compound of formula pCXn) 




(XXn) 

wherein R'l, R'2, R'3, R's, R'6> R*7» and a are as defined above and P is an amine 
protective group, for example finoc or benzyl, preferably £[noc. The protective gn>iq> is 
removed by standard xnetfaods described in the literature, fox example the finoc residue is 
spUtted by action of piperidine at room tonperature in a solvent like acetpnittile. 

As hereinbefore mentionwi, the compounds of formula {J) may exist in more than 
one st^episomeric form - and the process of the invention may produce racemates as well 
as enantionierically pure forms. Accordingly, a pure enantiomer of a compound of 
formula (I) can be obtained by reacting a compbxmd of the above defined fonnula (n) 
with an .appiopriate enantiomerically pure primary amine of formula (Ilia) or (QIc): 



H 



R'. 



(ffla) 



R3 

one) 
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wherein R'^, R'2 and R'3 are as defined above, to obtain a compound of fonnula 




(I'a) 




(Tc) 



wherein R'l, R'2, R*3, X% R'5, R'5, and R7 are as defined above. 
Compounds of formula (I'a) or (I'c) may subsequently be converted to compounds 
of formula (la) or (Ic) by the methods of conversion mentioned before: 



H R2 




aa) 




ac) 



wherein R] , R2, R3, X, R5, Rg, and R7 are as defined above. 
Suitably, in the above mentioned compounds of formulae (la), (Ic), (I'a), (Tc), 
(Dla) and (Hie) Rj represents hydrogen. 

An alternative method for separating optical isomers is to use conventional, 
firactional iseparation methods in particular fictional crystallization methods. Thus, a 
pure enantiomer of a compoimd of fonnula (I) is obtained by firactional crystallisation of 
a diastereomeric salt formed by reaction of the racemic compoimd of formula (I) with ah 
optically active strong acid resolving agent, such as camphosulphonic acid, tartaric acid, 
0,0 -di-p-toluoyltartaric acid or mandeKc acid, in an appropriate alcoholic solvent, such 
as ethanol or methanol, or in a ketonic solvent, such as acetone. The salt formation 
process should be conducted at a temperature between IQ'^C and SO^'C, preferably at 
50^C. 
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A suitable (X)nversion of one compoimd of foimula (I) bto a fur^ 
formula (I) involves converting one gro\^ X into another group X by for example: 

(i) converting a ketal into a ketone, by such as mild acidic hydrolysis, using for example 
dilute hydrochloric add; 

(ii) reducing a ketone to a hydroxy group by use of a borohydride reducing agent; 

(iii) converting a carboxylic ester group into a carboxyl group using basic hydrolysis; 
. and/or 

(iv) reducing a carboxylic ester group to a hydroxymethyl group, by use of a borohydride 
reducing agent 

As indicated above, where necessary, the conversion of any group R'j, R'2, 
X*, R'5, R'6, and R'7 into Ri, R2, R3, X, R5, Rs, and R7 vMch as stated above are 
usually protected fonns of Ri, R2, R3, X, R5, R5, or R7 may be carried out using 
appropriate conventional conditions such as the appropriate deprotection procedure. 

It wiD be appreciated that in any of the above mentioned reactions any reactive 
group in the substrate molecule may be protected and deprotected according to 
conventional chemical practice, for example as described by Greene, T.W. and Wuts, 
P-G.M. Protective Groiips in Organic Synthesis, John Wiley Sons Lie. New York, 1991 
(Second Edt) or in Kodenskii P J. Protecting groups. George Thieme Verlag, New York, 
1994. 

Suitable protecting groups in any of the above mentioned reactions are those used 
conventionally in the art Thus, for example suitable hydroxy protecting groups include 
benzyl or trialkylsilyl groups. 

The methods of formation and removal of such protecting groins are those 

conventional methods appropriate to the molecule being protected. Thus for example a 

benzyloxy group may be prepared by treatment of flie appropriate compound with a 

ben2yl halide, such as h&azyl bromide, and thereafter, if required, tide ben^l group may 

be conveniently removed using catalytic hydrogenation or a mild ether cleavage reagent 

such as trimethylsilyl iodide or boron irihiomide. 

As indicated above, the compounds of formula (I) have useful ph^^ 
properties. 

Accordingly the present invention also provides a compound of formula (I), or a 
pharmaceutically acceptable salt or solvate thereof, for use as an active ther^utic 
substance. 

■■ . . . 30 • ' 
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' In particular, the present invention also provides a compound of formula (I), or a 
phannaceutically acceptable salt or solvate thereof, for the treatment or prophylaxis of the 
Primary and Secondary Conditions. 

The present invention further provides a pharmaceutical composition comprising 
a compound of fonnula (T), or a phannaceutically acceptable salt or solvate thereof, and a 
phannaceutically acceptable carrier. 

The present invdotion also provides the use of a compound of fonnula (T), or a 
phannaceutically acceptable salt or solvate thereof^ in the manu&cture of a medicament 
for the treatment of the Primary and Secondary Conditions. 

As mentioned above the Primary conditions include respiratory diseases, such as 
chrome obstructive puhnonary disease (COPD), asthma, gurway hyper-reactivity, cough; 
inflammatory diseases such as inflammatory bowel disease, psoriasis, fibrositis, 
osteoarthritis, rheumatoid arthritis and inflammatory pain; neurogenic inflammation or 
peripheral neuropathy, allergies such as eczema and rhinitis; ophthabnic diseases such as 
ocular inflanomation, conjimctivitis^ vernal conjuctivitis and the Uke; cutaneous diseases, 
skin disorders and itch, such as cutaneous vfbeei and fliare, contact dennatitis, atopic 
dermatitis, urticaria and other eczematoid dermatitis; adverse immunological reactions 
such as rejection of transplanted tissues and disorders related to inxmune enhancement or 
suppression such as systhenoic lupus erythematosis; gastrointestinal (GI) disorders and 
diseases of the GI tract such as disorders associated with the neuronal control of viscera 
such as ulcerative colitis, Crohn's disease, irritable bowel syndrome (IBS), gastro- 
exophageous reflex disease (GERD); urinary incontinence and disorders of the bladder 
function; renal disordws; increased blood pressure, proteinuria, coagulopathy and 
peripheral and cerebral oedema following pre-eclampsia in pregnancies. 

As mentioned above, the Secondary conditions include disorders of the central 
nervous system such as anxiety, depressioii, psychosis and schizophrenia; 
neuK^egenerative disorders such as AIDS related denientia, senile dementia of the 
Alzheimer type, Alzheimer's disease, Down's syndrome, Huntingdon's disease, 
Parkinson's disease, movement disorders and convidsive disorders (for example 
epilepsy); demyelinating diseases such as multiple sclerosis and amyotrophic lateral 
sclerosis and other neuropalhological disorders such as diabetic neuropathy, AIDS related 
neuropathy, chemotherapy-induced neuropathy and neuralgia; addiction disorders such as 
alcoholism; stress related somatic disorders; reflex sympathetic dystrophy such as 
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shouldei/hand syndrome; dysthymic disorders; eating disorders (such as food intake 
disease); fibrosing and collagen diseases such as scleroderma and eosinophilic 
fascioliasis; disorders of the blood flow caused by vasodilatation and vasospastic diseases 
such as angina, migraine and Reynaud's disease and pain or nociception, for example, 
that is attributable to or associated with any of the foregoing conditions especially the 
transmission of pain in migraine. 

Such a medicament, and a composition of this invention, may be prepared by 
admixture of a compotmd of fbs invention with an iappropriate carrier. It may contain a 
diluent, binder, filler, disintegrant, flavouring agent, colouring agent, lubricant or 

preservative in conventional manner. • 

Hiese conventional exclpients may be employed for example as in the 

preparation of compositioios of known agents for treating the conditions. 

Preferably, a pharmaceutical conq>ositi6n of the invration is in imit dosage form 

and in a form adaipted for use in -the xnedical or veterinarial fields. For example, such 

preparations may be in a pack form accoiiq)anied by written or printed instructions for 

use as an agent in the treatment of tiie conditions. 

The suitable dosage range for the compounds of the invention depends on the 

compound' to be employ^ed and on the condition of the patient It will also depend, inter 

alia, upon the relation of potency to absorbability and the fi^equency and route of 

administration. 

The compoimd or composition of the invention may be formulated for 
administration by any route, and is preferably in unit dosage form or in a form that a 
human patient may administer to himself in a single dosage. Advantageously, the 
composition is suitable for oral, rectal, topical, parenteral, intravenous or intramuscular 
administration. Preparations may be designed to give slow release of the active 
ingredient. 

Compositions may, for example, be in the form of tablets, capsules, sachets, 
vials, powders, granules, lozenges, reconstitutable powders, or liquid preparations, for 
example solutions or suspensions, or sq)positories. 

. ^ The compositions, for example those suitable for oral administration, may 
contain conventional exdpients such as binding agents, for example syrup, acacia, 
jgelatine, sorbitol, tragacanth, or polyvinylpyrrolidone; fillers, for example lactose, sugar, 
maize-^starch, calcium phosphate, sorbitol or glycine; tablettmg lubricants, for example 
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^ magnesium stearate; disintegrants, for example starch, polyvinyl-pyirolidone, sodium 
starch glycollate or microcrystalline cellulose; or pharmaceutically acceptable setting 
agents such as sodium lauryl sulphate. 

Solid compositions may be obtamed by conventional methods of blending, 
filling, tabletting or the like. Repeated blending operations may be used to distribute the 
active agent throughout those compositions employing large quantities of fillers. When 
the composition is in the form of a tablet, powder, or lozenge, any carrier suitable for 
formulating solid pharmaceutical compositions may be used, examples being magnesium 
stearate, starch, glucose, lactose, sucrose, rice flour and chalk. Tablets may be coated 
according to methods well known in normal pharmaceutical practice, in particular with an 
enteric coating. The composition may also be in the form of an ingestible capsule, for 
example of gelatine containing the compound, if desired with a carrier or other 
excipients. 

Compositions for oral adtaiimstration as liquids nuiy be in the form of, for 
example, emulsions, syrups, or elixirs, or m^ be presented as a dry product for 
reconstitution w^ water or other suitable vehicle before use. Such liquid compositions 
may contain conventional additives such as susprading agents, for example sorbitol, 
syrup, methyl cellulose, gelatine, hydroxyetiiylcellulose, carboxymethylcellulose, 
aluminium stearate gel • hydrogenated edible fats; emulsifying agents, for example 
lecithin, sorbitan monooleate, or acacia; aqueous or non-aqueous vehicles, which include 
edible oils, for example almond oil, firactionated coconut oil, oily esters, for example 
esters of glycerine, or propylene glycol, or ethyl alcohol, glycerine, water or normal 
saline; preservatives, for example methyl or propyl p-hydroxybenzoate or sorbic acid; and 
if desired conventional flavouring or colouring agents. 

The compounds of this invention may also be administered by a non-oral route. 
In accordance with routine pharmaceutical procedure, the compositions may be 
formulated, for example for rectal admmistration as a suppository. They may also be 
formulate for presentation in an injectable form in an aqueous or non-aqueous solution, 
sus5)ension or emulsion in a pharmaceutically acceptable liquid, e.g. sterile pyrogen-fiee 
^ter or a parenterally acceptable oil or a mixture of hquids. The Uquid may contain 
bacteriostatic agents, anti-oxidants or other preservatives, buffers or solutes to render the 
solution isotonic with the blood, tHckening agents, suspending agente 
pharmaceutically acceptable additives. Such forms will be presented in unit dose form 
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such as ampoules or disposable injection devices or in multi- dose forms such as a bottle 
from which the appropriate dose may be withdrawn or a solid fonn or concentrate which 
can be used to prepare an injectable formulation. 

The compounds of this invention may also be administered by inhalation, via the 
nasal or oral routes. Such administration can be carried out with a spray formulation 
comprising a compound of the invention and a suitable carrier, optionally suspended in, 
for example, a hydrocarbon propellant 

Preferred spray formulations comprise micronised compound particles in 
combmation with a suifectant, solvent or a dispersing agent to prevent the sedimentation 
of suspended particles. Iteferably, the compound particle size is from about 2 to 10 
microns. 

A further mode of administration of the compounds of the invention comprises 
transdermal delivery utilising a skin-patch formulation. A prefened formulation 
comprises a compound of the inventiori dispersed in a pressure sensitive adhesive which 
adheres to the skin, fliCTeby pitting t^^ 

Ihrou^ the skin for delivery to the patient For a constant rate of percutaneous 
absorption, pressure sensitive adhesives known in the art such ais natural rubber or 
silicone can.be used. 

As mentioned above, the effective dose of compound depends on the particular 
compound employed, tiie condition of fhe patient and on the frequency and route of 
admmistration. A unit dose will generally contain fronii 20 to 1000 mg and preferably 
will contain from 30 to 500 mg, in particular 50, 100, 150, 200, 250, 300, 350, 400, 450, 
or 500 mg. The composition may be administered once or more times a day for example 
2, 3 or 4 times daily, and the total daily dose for a 70 kg adult will normally be in the 
range 100 to 3000 mg. Alternatively the unit dose will contain from 2 to 20 mg of active 
ingredient and be administered in multiples, if desired, to give the preceding daily dose. 

No unacceptable toxicological effects are expected with compounds of the 
invention when administered in accordance with the invention. 

The present invention also provides a method for the treatment and/or 
prophylaxis of the Primary and Secondary Conditions in mammals, particularly humans, 
which comprises adtaiinisteribg to the mammal in need of such treatment 
prophylaxis an eflfective, non-toxic jphannaceutically acceptable amount of a compound 
of formula (T) or a phamiaii^utically acceptable salt or solvate thereof 
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The activity of the compounds of the present invention, as NK3 ligands, is 
detennined by their ability to inhibit the binding of the radiolabelled NK3 ligands, [^^Sg. 
[ivic-ruc j-i>i£UL> VI i^-rxj-ocuiuiuc, lu guuica-pig duu uuixian iNJ\.3 receptors ^JK.enzeai ei 

al, 1991, Neuropeptide, 18, 104-1 14; Buefl et al, 1992, FEBS, 299(1), 90-95; Chung et al, 
1994, Biochenu Biophys. Res. Commwt, 198(3), 967-972), 

The binding assays utilized allow ttie determination of the concentration of the 
individual compound required to reduce by 50% the [l^Sglp^e-Phe^j-NKB and [3H]- 
Senktid^ specific binding to WLj recq)tor in equilibrium conditions (ICSO). 

^ Binding assays provide for each compound tested a mean IC50 value of 2-5 
separate e^qperiments performed in diq)licate or MpU^ The most potent compounds of 
the present invention show IC50 values in the range 0. 1-1000 nM. The NK3-antagonist 
activity of the compounds of the present invention is detennined by their ability to inhibit 
senktide-induced contraction of the guinea-pig Ueum (Maggi et al, 1990, Bn J, 
Pharmacol, 101, 996-1000) and rabbit isolated iris sphincter muscle (Hall et al., 1991, 
Eur. J. Pharmacol, 199, 9-14) and himianNK3 receptors-mediated Ga"^ mobilisation 

(Mochizuki et al, 1994, J. Biol Chem., 269, 9651-9658). Guinea-pig and rabbit in-vitro 
functional assays provide for each compound tested a mean Kg value of 3-8 separate 

ejqperiments, where K3 is the concentration of the individual compound required to 
produce a 2-fold rightward shift in the concentration-response curve of senJctide. Human 
receptor functional assay allows the determination of the concentration of the individual 
compound required to reduce by 50% (IC50 values) the Cai^ mobilisation induced by 

the agonist NKB. In this assay, the compounds of the present invention be^^ 
antagonists. 

The activity of the compounds of the present iiiveintion, as NK-2 ligands, is 
determined by their ability to inhibit the binding of the mdiolabelled NK-2 ligands, 

[125r|.]NKA or [3h]-NKA, to human lSlK-2 receptors (Aharony et al, 1992, 
Neuropeptide, 23,l2\A30y 

The binding assays utiUsed allow the determination of the concentration of the 
individual compound required to reduce by 50% the [^^^q^NKA and pHJ-NKA specific 
binding to NK2 receptor in equilibrium conditions (IC50). 
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Bindii^ assays provide for each compound tested a mean IC50 value of 2-5 . 
separate experiments performed in duplicate or triplicate. The most potent compounds of 
the present invention show IC50 valnes in the range 0.5-1000 nM, such as 1-1000 nM. 
The NK-2-antagonist activity of the compounds of the present invention is determined by 
their ability to inhibit human NK-2 receptor-mediated.Ca"^ mobilisation (Mochizuki et 
al, 1994, J. Biol. Chem., 269, 9651-9658). Human receptor functional assay allows the 
detemiination of the concentration of the individual compound required to reduce by 50% 
(IC50 values) the Cai^ mobilisation induced by the agonist NKA. In this assay/the 
compounds of the present invention behave as antagonists. 

The therapeutic potential of the compounds of the present invent!^ 
conditions can be assessed usin^ rod^t disease models. 

As stated above, the compoimds of formula Q) are also considered to be useful as 
diagnostic tool. Accordingly, the invention includes a compound of formula (I) for use as 
diagnostic tools for assessing the degree to which neurokinin-3 and neurokinin-2 receptor 
activity (normal, overactivity or imdoractivity) is implicated in a patient's symptoms. 
Such use comprises the use of a compoimd of formula (I) as an antagonist of said activity, 
for example including but not restricted to Tachykinin agonist-induced inositol phosphate 
turnover or electrophysiological activation, of a cell sample obtained from a patient 
Comparison of such activity in the presence or absence of a compound of formula (I), 
will disclose the degree of NK-3 and NK-2 receptor involvement in the mediation of 
agonist effects in that tissue. 

The foUowirig Descriptidns iUxjstr^^t^^ 
iixe following Examples illustrate the preparation of the compounds of the invention. 

Descriptioiis and Examples 

DESCRIPTION A: 3-Metliyi-2-pheByI-qiuiiolme4-^ add metliyl ester 
30 ig (114 mmiol) of 3-methyl-2-phenyl-quinoliner4-carboxytic ad^ (CAS [43071-45-0])' ^ 
vrere suspended in 250 ml of dry CH2CI2; 20 ml (230 mmol) of oxalyl chloride dissolved 
in 120 ml of CH2Ct2 were added dropmse and the reaction 

temperature for 30 miiL Two drops of N»N-dimett9lformamide (DMF) were added and 
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the reaction was stirred for additional 30 min. The solvent was evaporated in vacuo to 
dryness, the residue was taken up with 100 ml of CH2CI2 and 100 ml of MeOH, dissolved 
in 400 ml of CH2CI2, were added dropwise. After stirring for 1 8 h, the solvent was 
evaporated in vacuo to diyness, the residue was taken up with CH2CI2 and washed with 
1% NaHCOa; the orgianic layer was dried over Na2S04, filtered and evaporated iH vacuo 
to dryness to yield 31.6 g of the title compound as a solid, which was used in the 
foUowing reaction without further purification. 

C,8H,5N02 

MW 277.31 
MP = 73.75°C 

IR(KBr)3441, 3051, 2954, 1731, 1582, 1556 cm'^ 

DESCRIPTION B : 3-Bromomethyl-2-phenyI-qiimolme-4H:ai^^^ add methyl 

-ester- 

10 g (36 mmol) of 3-methyl-2Tphenyl-quinoline-4-carboxylic acid methyl ester 
(compound of Description A) were dissolvied m 500 ml of CH3CN; 13 g {72 mmol) of ]Nf- 
bromosuccinimide were added and the reaction mixture was heated to reflux. After 
adding 1 g (4.1 mmol) of dibenzoylperoxide, the reaction was reflxcced for 24 h; then 
additional 4 g (22,5 mmol) of N-hromosuccinimide and 0.5 g (2.0 mmol) of 
dibenzoylperoxide were added and the reaction was refluxed for 4 k The solvent was 
evaporated vacuo to dryness to yield 26. 1 g of crude methyl 3-bromomethyl-2- 
phenylquinoIine'4-Kjarboxylate (theorical amount, 12.8 g) which was used in the 
following reaction without fiirther purification. 

CisHi4BrN02 
MW=^356J23 

' • ■ ' . . .. ■ 

DESCRIPTION 1 : 3-(4~Fmoc-piperazin-l-yImethyp-2-phen^ 

add mefliyl ester 

6.6 g (1 8.5 mmol) of crude 3-bromometfayl-2-phenyl-quinoline-4-<:arboxyIic add methyl 
ester (compound of Description B) were dissolved, under nitrogen atmosphere, in 100 ml 
of dry THF. Ihe solution was cooled to 10 °C and 6.8 g (20 mmol) of Fmoc piperazme, 
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. dissolved in 60 ml of THF, were added dropwise. The reaction mixture was allowed to 
wann to room temperature and stirred overnight Salts were filtered ofifand the filtrate 
was evaporated in vacuo to dryness, taken up with 2 N HCl and washed with EtOAc: the 
aqueous layer was basified with 1 0% NaOH and extracted with CH2CI2. The organic 
layer was dried over Na2S04, filtered and evaporated in vacuo to dryness to obtain a 
crude material. Flash chromatography on silica gel afforded 7.5 g (yield: 69%) of the 
title compound. 

C37H33N3O4., . 
MW = 583.68 

*HNMR5 (DMSO-d^ : 1.99 (4H); 3.10 (4H); 3.62 (2H); 3.97 (3H); 4.20 (IH); 4.42 
(2H); 7.18-7.40 (4Har); 7.45-7.92 (12Har); 8.09 (lHar)ppm. 

DESCRIPTION 2 : 3-(4-Fmoc-piperazin-l-yImetfayI)-2-phenyl-qiimoIine^^ 
add hydrochlpiride 

7.S g (13 mmol).of ester of DesctiptiQii 1 were dissolved in ISO ml of 6 N jSCl and 
. refluxed for 1 lL'Evq)oration to drj^ess afforded 9.5 g of crude title compound, which 
was used in the foUowing reaction without further purification. 

C36H3lN304JICl 

MW- 606.12 

NMR 5 (DMS(MJ : 2.50 (4H); 3.32 (4H); 4.22 (2iH); 4.23 (IH); 4.35 (2H); 6.50 
(IHexchwilhftO); 7.22-7.88 (14Har); 7.98 (IHar); 8^ 

DESCRipnON 3 : 3<4-Fmoc-piperazin-l-yImethyI)-2-ph^ 
acid ((S)^l-pIieiiyl-propyl)-iunide 

5.35 g (8.3 mmol) of crude acid of Description 2 were dissolved in 100 ml of dry THF; 
1.7 ml (12:5 mmol) of triethylamine (TEA) and 4.1 g (10.79 mmol) of O-benzotriazol-1- 
yl-NJ^^' Jhl Metramefliyluroniumhexafluon)-phosp^^ (HBTU) were added and the 
reaction mbcture was cooled at 0 °C. 1.7 ml (12.5 mmol) of (S)-l-phenyl-propylamin^ 
dissolved m 40 inl of dry CH2CI2; were added dropwise and the reaction mixture was 
stirred at room temperature for 24 h and at 50 ^'C for 2 lu The solvent was evaporated in 
v^jo/o to dryness and the residiie was taken up with EtO Ac and w^ I N 



wo 02/38547 



PCT/EPOl/13139 



NaOH and brine, dried over N^S04 and evaporated to dryness . Flash chromatography 
on silica gel aflForded 3.2 g (56%) of the title compound. 

C45H42N4O3 ' 
MW-686.86 

NMR 5 (DMSOdJ : 0.94 (3H); 1.40-.2.18 (6H); 2.57-3.13 (4H); 3,50(2H); 4.21 (IH); 
4.34 (2H); 5.08 (IH); 7.09-7.98 (21Har); 8.03 (IHar): 9.12 (IHexch with D20)ppm. 

DESCRIPTION 4 : 3-(4-Fmoc-piperazm-l-yImethyI)-2-phenyl-qiunoIine-4-carbo^^ 
acid ((S)-l-cyclohexyl-ethy])-amide 

4.75 g (8.3 mmol) of crude add of Description 2 were condensed on 1.65 ml (1 1 mmdl) 
of (S)-l-cyclohexyl-ethylamine following the procedure of Descriptioii 3 afibrding^ after 
flash chromatography on silica gel, 2.2 g (yield 43.9%) of the title compound. 

C44H4^4Q3 

MW«678.87 

*H NMR 8 (PMSO-4) : 0.95 (3H); 1 .68-4.00 (2:11^; 2.60 (3% 5.08 (IH); 7:22-8.24 
(13Har); 8.11 (IHar); 9J2 (IHexch with I>20); 10.82 (2HexchwithP20)ppm. 

DESCRIFIION 5 : 3-(4-Fmoc-pipera2in-l-ylmethy^2-phenyI-qumolme-4^ 
acid ((St>-l7phenyl-ethyl)-amide 

Synthesised starting fix>m the compoimd of Description 2 and foUowing the procedure of 
Description J. 

C44H40N4Q3 . . \ ' .' ' - ■ ' 

MW = 672.83 

DESCRIPTION 6 : 2-Phenyl-3-pipera23n-l-ylmefhyI-^uinoIine-4"Carfo ((S)- 
l-pheny^propyI>-amide 

2.75 g (41 mmol) of the Fmoc protected derivative of Description 3 was reacted with LO 
ml of piperidine in 100 ml acetonitrile, at room temperature for one night The reaction 
mixture is concentrated to dryness and the residue was purified by flash chromatography 
on silicagel, affording 1 . 14 g (yield 60%) of the tide compound. 
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C30H32N4O 

• MW = 464.61 

/H NMR 5 (PMSO-<g : 0.94 (3H); 1.57-2.08 (6H); 2.31 (4H); 3.36 (2H and IHexch with 
D2O); 5.07 (IH); 7.13-7.94 (13Har); 8.01 (IHar); 9.17 (IHexch wUh D20)ppm. 

DESCRIPnON 7 : 2-Phenyl-3-pipera2an-l-yMethyI-^mnolmc-4-carbo^^^ acid ((S)- 
l-cyclohexyl"ethyI)-amicle 

Synfhesised starting &om the compound of Desctiptioii 4 and following the procedure of 
Description 6. 

G2^H36N40 

MW-456.63 

DESCRIPTION S : 2-Phenyl-3-pjperazi]i:^l-yImethyl-quinolme^^ add ((S)- 

l-phenyl-ethyQ-amide 

Synthesised starting from tbe compound of Description 5 and following the procedure of 
Description 6. 

C29H30N4O 

MW-450.58 ... 

DESCRIPTION 9 : (3-Oxo-3-{4-I2-phenyl-4-((S)-l-pheny^^^ 

quinplin-3-ylmcthyll-piperazin-l-yQ-propyI)- carbamic add tert-butyl ester 

LO g (2.15mmol) of 2-Phenyi-3-pipera2in-l-yhnethyl-quinoline4-carfK)xylic acid ((S)-l-. 

phenyl-propyl)-aniide (compound of Description 6), 0.45 g (2.58 nnnol) of N-BOC-P- 

alanine, 0.31 g (3.22 mmol) and 122 g (3.22 mmol) of HBTU were dissolved in 50 ml of 

CHiCh aud the mixturei was stirred for 4 hburs at room temperature. Th 

evaporated in vacuo to dryness and the residue was taken up with EtOAc and washed 

three times with 0. 1 N NaOH and brine, dried over N^S04 and evaporated to dryness 

affording 0.53 g of crude title compound, which was used in the following reaction 

without furtfa^ purification. 
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C38H45N5O4 
MW = 635.80 

m: (KBr) 3287;3971, 1710, 1644^531, 1170, 849cm^ 

DESCJUDPnON 10: 3-MethyI-2-phenyl-qiunoiine-4-carboxyIic acid ((S)-l-cyclohexyl- 
ethyl)-amide 

4<iarboxy-3-me1hyI-2-phmylq[im (40 g, 0.152 mol) was suspended in CH2Ci2 (600 
inl) and oxalyl chloride (6.6 ml, 0.3 1 1 mol) was added dzopwise ^ 0" C under magnetic 
. stilting. After 15 itnin 2 drops of DMF were added. The xeaotion was vigorous with gas 
evolution. The mixture was stirred at room temperature until the solid was completely 
dissolved (about 2 h). The solution was evaporated^ The crude material was redissolved 
in CH2CI2 (ISO ml) and slowly dropped into a sospension of li^COa (47 g) and (S)-!- 
cyclohexylethyl amine (29 ml, 0.196 mol) in CH2CI2 (250 ml) maintaining the 
temperature between lO-lS^C. The dark solution was left 1 hat room temperature, and 1 
h refluxing. The organic phase was then washed with, water, NaOH IN, brine, dried over 
Na2S04 and then evaporated under vacuum. The crude residue was triturated with AcOEt 
After filtration 46.6 g of the tifle compounji were obtained, mp= 177-180**C. Yield: 82 % . 

C25H2«N20 

MW- 372.51 

[a]D = +21.77 (c = 0.4 in MeOH). 

DESCRIPTION 1 1 : 3*Bromome<hyI-2i-phenyKuinoIine-4H^ acid ((S)-l- 

cyclohexyl^thyl)-amide 

3-Methyl-2-phenyl-quinoline-4-carboxylic acid ((S)-l-cyclohexyl-ethyl)-amide (9.8 g, 26 
mnlol; compound prepared as in Description 10) and N-bromosuccinimmide (9.8 g, 55 
mmol) were suspended in CCI4 (100 ml) and warmed to incipient reflux. Dibenzoyl 
peroxide (about 300 mg) was carefuUy added portionwise and the so 
refluxed for 2 h. The solvent was removed imder vacuum and the residue was re- 
dissolved in CH2CI2 (200 ml) and filtered. DCM was flien evaporated and the residue was 
dissolved in AcOEt and washed witii a saturated solution of NaHCOs, brine, dried over 
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Na2S04, filtered and evaporated to give 6.9 g of the title compound as a white powder 
that were in the next step used without further purification, mp: 182-1 84**C. Yield: 58% 

CasHzyBrNiO . . ' 

MW = 451.41 . 

Md = "5.76 (c- 0.5% in CH2CI2) 
DESCRIPTION 12: N-BOC-piperazine 

To a solution of piperazine (30 g, 0.35 mol) in water (370 ml) and tBuOH (420 ml)^ a 
solution of 4N NaOH (70 ml) was added. The mixture was cooled to 0°C and then 
BOC2O (38 g, 0. 17 mol) was added portionwise. After stirring at room temperature for 45 
minutes, tBuOH was evaporated under vacuum, the precipitate (diBOC-piperazine) was 
filtered and water was extracted with CH2CI2. After drying over Na2S04 the solvent was 
removed imder vacuum to afford the title compound as a white solid (17g, 91 mmol), 
mp= 60-62«C. Yield: 54% . 

C9H18N2O2 ' 
MW-^ 186.25 

DESCRIFnON 13: 4-[4-((S)-l.CycIohcxyI-efhylcarbamoyI)-2-phc 

A solution 3-brom6methyl-2-phenyl-^amo]ine-4H!arboxyIicad^ 
ethyO-amide (10.4 g, 0.023 iinbl; compound prepared ajs in Desc^ 
piperazine (4.7 0.025 moU (X)n^und prepared as in Description 12) 
diisopropylethylamine (DIEA) (8.5 nil, 0.049 mol) m 

temperature for 36 h. Hie solvent was evaporated under vacuum, the residue was then le- 
dissolved in ethyl acetate, washed with a saturated solution of aqueous citric acid and tiie 
organic phase dried over Na2S04. The solvent was removed under vacuum and 
residue (12 ^ was directly used for the next stq) without fii^ 

C34H44N4O3 . . 

MW = 556.75 
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DESCRIPTION 14: 2-PhenyI-3-piperaadn-l-ylmethyl-qiiinolme^ add 
((S)-l-cyclohexyI-ethyl)-aniide 

To a solution of 4-[4-({S)-l-cycIohexyl-ethylcarbamoyl)-2-phenyl-qumolm-3- 
ylmcthylj-piperaziiie-l-carboxylic acid tert-huiyl ester (12.1 g, 2L7 mmol; compound 
prepared as in Description 13) in CH2CI2 (90 ml), TFA (30 ml) was added dropwise at 
room temperature. Stirring was continued for additional 3 h. The solvent was removed 
under vacuum and the residue was made alkaline with IN NaOH and extracted with ethyl . 
acetate. The organic layer was dried over Na2S04, filtered and evaporated to give after • 
purification with flash cromatography (CH2Cl2>MeOH/NH40H 93:7:0. 1) the title 

compound (9.5 & 20.8 mmol), mp - 116-1 18^C. Yield: 96% 

e29H36N40 

MW = 456.63 

Md 18.16 (c - 1% in MeOH). 

DESCRIPTION 15: 3-(4-Aci7lay}-piperazin-l-ylmethyI)-2-phenyKainolm^ 
carboxylic acid ((S)-l*cycloliexyl-ethyI)-amide. 

Acryloyl chloride (6.4 ml, 4.7 mmol) was added at 0**C to a solution of 2-phenyl-3- 
piperazin-l-yImethyl-^uinoline-4-carboxylic acid ((S)-lHcyclohe3cyl-ethyl)-amide (2 g, 
4.4 mmol; compound prepared as in Description 14) in 30 ml of dry THF. Then TEA (6.7 
ml, 4.7 mmol) in THF (5 ml) was added dropwise. The reaction was warmed to looih 
temperature and then stirred for additional 4 h. The solvent was removed under vacuum. 
The residue was dissolved in AcQEt and washed with 2N NaOH, with H2O and dried 
over Na2S04* The solvent was evapcxtated to drynes^ and the crude compouoid was 
triturated wifii diisopropyl ether aSbrding 2 g of the title compounds ^eld: 89%). 

C32ft»N402 

MW:510.68 

EXAMPLE 1 : (->(S>-N-(l-PhenylpropyO-3"[4-(3-aiiunopropiony])pipeim^ 
yI]inethyl-2-phenyIquinoIine-4-carfooxamide dihydrochloride 
0.2 g of (3-Qxo-3-{4-[2-phenyl-4-((S)-l-phenyl-propylcarbamoyl)Kiuinolin-3-yto^ 
piperazm-l-yl}-pr6pyl)- caibamic acid tert-butyl ester (compound of Description 9) were 
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dissolved in 10 ml of MeOH and 10 ml of a 30% solution of HCl in EtaO. The solution 
was stiired at room temperature for 6 hours then the solvent was evaporated in vacuo to 
dryness. The residue was taken up with EtjO and eveqporated m vacuo to dryness for tjbree 
times. The residue was triturated with Et20, collected by suction and dried at 50 under 
mechanical vacuum to afford 0.15 g of the title compound as a yellow powder. 

C33H37N502:2(HC1) 
MW==608.61 

IR: (KBr) 3420, 3167. 2967, 1654, 1542 cm'^ cm"* 

EXAMPLE 12 : 3-(l-{4-[4-((S>l-CyclohexyI-ethylcarbamoyl)-2-phenyl-quinoIin-3- 
ylmethyl]-piperazm-l*yI}-methanoyI)-pyra2ane-2-carbo37licad^ 
3 g (6.6 mmol) of 2-phenyl-3-pipera2dn-l-ylmethyl-quinoIine-4H:ari)oxylic acid ((S)-l- 
cyclohexyl-ethyl)-amide (compound of Description 7) and 1.1 g (7.2 mmol) of 2,3- 
. pyrazinedicarboxylic anhydride were dissolved in 100 ml of THF and the solution was 
refluxed for 12 hours. The solvent was removed under vacuum and the residue was 
triturated with diisopropyi ether (50 ntil), collected by suction and dried at 40 und^ 
mechanical vacmim to afford 3.8 g O^eld: 95%)of the titie compound. 

C35ifesN^4 

MW = 6Q6.72 
MJ. = 162.165«C. 

m: (KBr) i2924, 1633, 1461, 1377 cm-^ 

EXAMPLE 16 : 3-{4-[4K(S)-l-CycloherKl-^thylcarbamoyO-2-phenyl-^uipoli^ 
ylmethyq-piperazin-l-yl}-3-oxo-2-pheny]-propionic acid ethyl ester. 

A solution of 0.24 g ( 1.05 mmol) of 2-chlorocarbonyl-2-phenyl-acetic acid ethyl ester 
(RN 54635-33-5) in 2 ml of CH2CI2 was added to an ice cooled solution of 0.4 g (0.87 
mmol) of 2-phenyl-3-piperazin-l-ylmethyI--quinoline-4-carboxylic acid ((S>1- 
cycIohexyl-ethyl)-amide (compound of Description 7), 0.1 1 g (1.05 mmol) of triethyl 
amine in 5 ml CH2CI2 stabilized by amylene and the mixture was stirred at room 
temperature for 3 k The solvent was concentrated and the residue dissolved in AcOEt 
The organic phase was washed twice with water and dried over MgS04. After 
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concentration of the solvent the residue was pxmfied by flash chromatography on 40 g 
- silicagel (eluent, heptane/AcOEt : 55/45) affording 0,25 g of a pure fraction and 0.21 g of 
impure fraction. This second fraction was purified by flash chromatogrq^hy in the same 
conditions affording a second pure fraction of 0. 13 g. Total: 025 g ( 67.5 %) of the title 
compound as white crystals. 

. .C40EI45N4O4 
MW = 646.83 
M.P. = 125-129''C. 

EXAMPLE 17 : 3-{4-[4-((S)-l<ydohexyI-ethylcajrbaiiioy0^2-phenyt^ 
ylnAethyI]'-pipe]^n':l-yl}-3-oxo-2-'pheny]-propionic acid so 

A mixture of 0.25 g ( 5.9 mmol) of 3-{4-[4-((S)-l-<grclohexyl-etliylcarbamoyl)-2-phenyl- : 
quinolin-3-ylmethyl]-piperazin-l-yl}-3-oxo-2-phenyl-propiomc acid ethyl ester 
(compound of Example 16), 0.390 g (3.9 nmiol) of 1 N aqueous sodium hydroxide and 5 
ml of ethanol was stirred for 3 h at room tmperature. The solvent was concentrated and 
. the residue suspended in diethyl ether. The solid was filtered and washed three times with 
ether ajffording 0.23 nig of crude sodium salt. The crude compound was stirred with a 
small amoimt of AcOEt and the precipitate washed with small fractions of AcOEt • 
affording 0.16 g of the title compound as white ciystals 

C38H4iN464Na 

MW = 640.76 ..... 
M.P. : 152-157X. 

EXAMPLE 19 : ((S)-N-l-CydohexylethyI)-2-phenyl-3-(4-phenyIcarbamoylpipera23^ 

•1- 

yImethyI)qiiiiioline-4-carboxainide 

To a solution of 0.2 g (0w4 mmol) of 2-phenyl-3-piperazin-l-ylmelhyl-qu^ 
carboxylic acid ((S)-l.-cyclohexyl-eflbyl>-amide (compound of D^ctiption 7), in 10" inl of 
CH2CI2 were added 0.047 ml (0.4 mmol) of phenylisocyanat The mixture was stirred for 
4 hours and then the solvent was removed under vacuum and the residue was purified by 
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flash cromatography (etuent: AcOEt:hexane 1:1) to afford 0.1 12 g of the title compound 
(yield: 49%.) 

C36H41N5O2 
MW: 575.753 
M;P.:168-170X. 

IR: (KBr) 2921, 1633, 1456, 1377, 1238 cm"^ 

EXAMPLE 20 : ((S)-N-l-C>)rclohe3^Ieffayl)-2-phenyl-3K4-car^^ 
yhnethyl) qaiiioliiie-4-carboxanude 

To a solution of 0.2 g (0.4 mmol) of 2-phenyl-3-piperazin-l-ylmediyl-<iuinolb&4- 
carboxylic acid ((S)-l-cyclohexyl-e1hyl)-aimd (compound of Desoiption 7), in 3 ml of 
1 :20 mkture of AcOHrHiO, were added 0.026 g (0.4 nunol) of sodium isocyanate in 2 ml 
of water. The mixture was stirred for 3 hours and then the white powder was filtered and 
washed with H2O to 0.015 mg of the title compound (Yield: 8%). 

C30H37N5O2 . * 
MW: 499.66 

EXAMPLE 21: 3-[4-(3-Amino-propanoyl)-piperazin-l-ylmetliyI]-2-phenyl-quinol]ne- 
4-carboxylic acid ((S)-l-cyclohexyl-ethyl)-amide. 

A solution of 2-phenyl-3-piperazin-l-ylmethyl-qirinoline-4-carboxylic acid ((S)-l- 
cyclohexyl-e1hyl)-amide (2 g, 4.4 mmol; compound of Description l4), 1.1 g (5,8 mmol) 
of 3-r(er/-butoxycarbonylammopropionic acid, 1.2 g (5.8 mmol) of DCC and OJ g (5.iB 
mmol) of DMAP in 60 ml of CH2CI2 ^vas stirred for 24 h at room temp^ature. Hie solid 
was filtered and the filtrate was evaporated to dryness. The xi^due was dissolvied in 
AcOEt, washed with a 10% NaCl sohition and dried over MgS04. Afier solvent 
evaporation, the crude product was dissolved in 60 ml of CHzCfe and 3 ml of TFA were 
added. The red solutioii was stirred at room temperature overnight; &m the solveort an 
the excess of TFA were removed imder vacuum. The residue was dissolved in HiO and 
washed 2 times with Bt20. Hie water extract was made alkaline by addition of 2N NaOH 
and the product was extracted with AcOEt. The solvent was evaporated to dryness and 
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the residue was purified by flash chromatography (eluent CH2CI2: MeOH 93:7) to afford 
0.7g of the title compound (yield: 30%). 

C32ii4lN5(>2 

MW: 527.709 

EXAMPLE 22: 3-[4-(3-El]iyIamino-pn»panoyI)-pipera2in^l-yImea^^ 
quiiiolme*4-carboxylic add ((S)-l-cycIohexyI-ethyI)-aiiiide. 

Ethylamine solution (70%, 4 ml) was added to 3"(4-aciyloyl-piperazm-l-ylmethyl)-2- 
phenyl-quinoline-4-carboxylic acid ((S)-l-cyclohexyl-ethyl)-amide (0.6 g, IJ, nmiol; 
compound of Description 15) in 20 ml of CH2CI2. The mixture was stirred overnight at 
room temperature and then the solvent and the excess of amine were removed under 
vacuum. The residue was purified by flash chrbmatbgrq)hy (eluent CH2CI2: MeOH: 
NH4OH 93 : 7: 0.2) to afford 0.4 g of &e title compound O^eld 60%), 

C34H45N5Q2 
MW: 555.763 

EXAMPLE 23: 2-Phenyl-344-(3-pyiToUdin-l-yi-propanoyl>-pipenzin-l-ylmeA^^ 
quin^line-4-carboxylic acid ((S>-l-cyclohexyI-ethy])-amide. 

A solution of 3-(4-acryloyl-piperazm-l-yhnethyl>-2-pbenyl-Ki\iinoline-4'K;arb^ acid 
((S)-l-cyclohexyI-ethyl>-amide (03 g, 0.6 mmol; compound of Description 15) and 
pyrrolidine (6 ml) in 10 ml of CH2CI2 was stirred overnight at room temperature. The 
excess of pyrrolichne and the solvent were removed under vacuum and the residue was 
triturated with diisopropyl ether affording 0.2 g of the title compound (yield 57%). 

C36H47N5O2 
MW: 581.800 

EXAMPLE 24: 2"Phenyl*3-[4-0-piperidiii-i-yl-pitipanoy^piperazm 
qilmoline-4-caii>oxyIic acid ((S>*l-cydohexylethyl^ 

2-Phenyl-3Hi)ipera2in-l-yhnethyl)-quinoline-4-carbo:^^ acid ((S) Ircyclohexyl^yl)- 
amide (0.5 g, 1.1 mmol; compound of Description 14) and 3-piperidin-l-yl*propionic 
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acid (0.22 g, 1 .4 nunol) were dissolved in 40 ml of CH2CI2. Then DCC (0.3 g, 1 A mmol) 
and DMAP (0.2 g, 1.4 mmol) were added. The suspension was stirred overnight at room 
temperature. The solid was filtered and the organic solvent was removed imder vacuum. 
The residue was dissolved in AcOEt, washed with water and dried over Na2S04, After 
solvent evaporation, the cmde compound was purified by flash chromatography (eluent 
CH2CI2: MeOH 93: 7) affording 0.4 g of the title compound (yield 61%). 

C37H49N5Q2 
MW: 595.827 
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TABLE 1 




Ex. 


R 




Molecular 
Foirmiila 


Molecular 
Weight 


Melting 
Point 
CQ 


MeOH) 


1 






C33H37N5O2. 
2Ha 


608.61 


196-197 


25.04(<?=0. 
33) 


2 


T 




C36H33N5O4 


600.68 


190-195 
dec 




3 


cv 

1 






C35H32N(S04 


599.69 


185-195 
dec 




4 




OH 


C36H33N504 


566.66 


122-128 




5 




OH 


C33H34N4O5 


618.774 






6 


Oy 


OH. 


C36H40N4O4 


592.74 


213-215 




7 


Oy 




C34H34N4O4 


562.67 


135-145 
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Ex. 


R 




Molecular 
Fonnula 


Molecular 
We^t 


Melting 
Point 


(c?=d.5, 


S 






C37H40N4O4 


604.75 


130-140 




9 






C33H32N4O4 


548.64 


214-215 




10 


a, 


OH 


C32H3gN404 


542.68 


150-155 


— 


11 


a, 




C34H42N404 


570.73 


125-130 




12 






C35H3«N604 


606.72 


162-165 


+9.712 


13 






C37H40N4O4 ' 


604.75 


179-180 




14 






C36H39N5O4 


605.74 


250-255 
dec 




15 




o 


C37H40N4O4 


604.75 


185-188 




16 






C40H46N4O4 


646.83 


125-129 




17 


Or 




C38H41N4O4 

.. Na 


640.76 


152-157 
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Ex. 




Ri 


Molecular 
Formula 


Molecular 
Weight 


Melting 
Point 
(°Q 


(c=0.5, 

MeOH) 


18 


Or 




C30H36N4O2 


484.64 


116-119 




19 


Or 




C36H41N5O2 


575.75 


168-170 


+12.62 (c 
= 0.1) 


20 


Of 




C30H37N5O2 


499.66 






21 






C32H41N5Q2 


527.709 


164-166 


46.84 


22 


Or 




C34H4JN5Q2 


555.763 


125 


+4.5 


23 


<^ 




C36H47N5O2 


581.800 




-16.54 (c = 
0.1) 


24 


Or 




q37H49N5Q2 


595.827 


120-122 


+11.08 



TABLE2 

'H NMR data of compounds of Examples of Table 1 



Ex. 


300 MBz^H NMR (Solvent) ppm 


1 


(DMSO, 343 K, TFA): 9.50(d br, IH); 8.1 l(d, 11^; 7.95-7.72(m, 3H); 7.71- 
7.47(m.7H); 7.41(dd. 2H); 7.31(dd, IH); 5.13(dt, IH); 4.05(s br; 2H); 
331(m, 4H); 2.98(m, 2H): 2.61(t, 2H); 2.41(m, 4H); 2.08-1.79(m^; 
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Ex, 



300 MHz 'H NMR (Solvent) ppm 



0.98(t, 3H). 



(CDCUy. l-7irfl..^m- 1 gn.? Mfm Ain- o mtrtx om. 1 Acr^ ^T.r\. '~ 

4.05(m^H); 4.65(br.lH); 5.55(m.lH); 6.95-7.60(in.llHar); 7.68(t,lHar); 
7.85(lHar); 8.03(lHar); 8.53(m^Har); 8.80(br,lH)ppm. 
(CDCIS): 1.90-3.10(m.lOH); 3.65-4.35(m,4H); 5.55(m,lH); 6.85- 
7.87(m,16Har); 8.82(m,lHar); 8.57(m,lH)ppm. 



(CDC13): 1.71(d,3H); 1.81-2.20(in,4H); 2.83(m^H); 3.19(in^H); 
3.67(s^H); 4.09(s^H);4.19(s,2H); 4.85(br,lH); 5.54(m,lH); 7.30- 
7.53(m,llH); 7.60(t,lHar); 7.76((,lHar); 7.96(d,lHar); 8.14(d,lHar)ppm. 



(DMSO-d6): 1.52(m41H); 1.64-2.23(m,4H); 2.40(m,4H); 2.82- 
3.73(m,8H); 5.81(m,lH);7.17-7.98(12Har); 8.04(d,lHar); 
9.18(<l,br,lH)ppm. 



(CDC13):1.00(s,6H); 1.60(br,lH); 1.72(d,3H); 2.03(m,4H); 2.32(m,4H); 
3.04(m;2H); 3.22(m,2H); 3.65(s^H); 5.53(m,lH); 7.30-7.55(in,llH); 
7.60(t,lHar); 7.76(t,lHar); 7.98(d,lHar); 8.14(d,lHar)ppm. 
(CDC13):1.17-1.60(m^H); 1.70(d,3H); 1.79-2.28(m,7H); 3.14(m,4H); 
3.67(s;2H); 5.55(m,lH); 7.18-7.82(13H);7.95(m,lH); 8.13(d,lHar)ppm: 



(CDC13): 1.15-2.20(m.l2H); 1.71(d,3H);2.30(m.lH); 2.55-3.33(m,6H); 
3.64(s,2H); 5.52(m,lH); 7.25-7.65(m,12H); 7.75(t.lH); 7.98(d,lH); 
8.14(d.lH)ppm. 



(DMSO-d6): 1.48(d^H); 1.59-2.32(m.hr.4H);2.78-3.55(in,hr,7H); 
5^8(m,lH); 6.43((i,lH); 6.95(d,iH);7.17-7.97(in,13H); 8.02(d,lH); 
9^d.m)ppni 

(CDC13): 0.92-1.38(in^H);:U7(d3H); 1.48(m.lH); 1.60.1.97(in.6H); 
2.24(m,4H); 3.02-3.32(m,4H); 3.42(iii^H); 3.72(^2H); 425(m,lH); 
6.40(hr,lH); 7.34-7.57(m,5Har); 7.60(t,lHar); 7.76(t,lHar); 7.94(d,lHar); 
8.15(d,lHar)ppin. 



10 



11 



(Cax:i3): 0i)5-2.Q2(iiii.l6H); 1.28(d,3H); 2.18(m.4H); 2.25-2.50(m,4H); 
322(m^; 3.38(in^; 3.70(m.lH); 6.95(hr.lH); 733-7.55(in.5Har); 
7.60(t,lHar); 7.75(t,lHar); 7.99(d.lHar); 8.14(d,lHar)ppin- 
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Ex. 


300 MHz *H NMR (Solvent) ppm 


12 


(DMS0-d6, as sodium salt, 343 K): 8.42(s br, IH); 8.36(d, IH); 8.26(d, 
IH): S.OlCd, IH): 7.86(d. IH); 7.75(dd IH); 7.62(dd, IH): 7.56(d, 7H); 
7.51-7.40Cm, 3H): 4.04Cdq, IH): 3 63fs 2H)' 3 29fm. 2H>- 2 SUin 2m- 
2.16(m,4H); 1.87-1.60(m,5H); 


13 


(DMS0-d6): 0.85-1. 94(m,14H); 2.12(m,4H); 2.80-3.50(m,5H): 3.58(s,2H); 
4.00(m,lH); 7.25-8.15(m,13Har); 8.56(br,lH)ppm, 


1 A 
14 


yuiyujKj-wj). i.jj\iiL,jn.), l.lj\fx,jri), l.'tjyjB.yltl), x.jj-l.yZyCClyiri), 

2.13(ni,4H); 2.9,l-3.50(m,5H); 3.60(s;2H); 4.02(m,lH); 7.35-7.90(m,8Har); 
7.98-8. 12(m;2Har); 8.47(s,lHar); 8.55(txr,lH); 9.01(s,lHar)ppm. 


15 


(CDC13): 0.95-1.39(in,5H); 1.28(d,3H); 1.48(in,lH); 1.62-1.97(m,5H); . 

4.70(br,lH); 6.75(br,lH): 7.31-7.67(m,8Har); 7.75(t,lHar); 7.97(d,lHar)- 
8!04(d,2Har); 8.15(d,lHar)ppm. 


lo 


\xjait3\j u^^Lj i/.7J-i.jj^i>6xi^j i,\3v-l.yj\pa), ^.UU-Z.jD^lll,4jnl_): 

3.09(m;2H); 3.42(m,2H); 3.65(s^H):4.08-4.34(iii,3H); 4.70(s,lH); 
6.88(bar.lH); 7.15-7,52(10Har); 7.52(td,lHar); 7.73(td,lHar); 
7.97fdd.lHarV 8 12rdd.lHarkmni 


17 


(DMS0-d6)D 0.90-2.20(m.l8H);2.78-3.75(in,6H); 4.15(m,lH); 4.53(slH); 
6.80-7J8(m,6HOT); 7.32-7,52(m,5Har); 7.57(t,lllar); 7.72(t,l^ 
7.95(d,lHar); 8.n(d,lHar)ppm 


18 


(CMB): 1.00-1.98(m,14H); 2.18(m,4H); 3,12(in^; 3 JO(in^; 
j./t^o^xiy, *r^!y^iii,i£i^, g .oo"! ,w\jB,itiL)^ /./o^XyXxiar^, /.yu(s,iJti/j 
8.98(d,lHar); 8.15(<I,lHar)ppm. 


19 


(DMSO-dfc 343 K): 8.29 d br, IH); 8.17(s hr, IH); 8.04(d, IH); 7.87(d, 
IH); 7.77(dd, IH); 7.64(d<L, IH): 7.59(dd, 2H); 7.52-7.44fm. 3H)- 
7.40(d4 2H); 7.19(dd, 2H); 6.91(dd, lH);4.06(dt, IH); 3.64(s, 2H); 
3.19(m; 4H); 2.16(m. 4H); i:88-1.72(m, 4H); 1.63(ia. IH); 1 Jl(ni, HT); 
1.27-1.05(m. 5H); 1.21(d. 3H). 


20 


(DMSO-dfi, 343 K): 8.28(d br. IH); 8,02(d. IH); 7.86(d, IH); 7.76(dd, IH); 
7.63(dd, IH); 7.57(m 2H); 7.517.41(m, 3H); 5.54(s hfi 2H); 4.04(d1; IH); 
3.60(s,2H); 3.01(m,4H);2.07(iii, 4H); 1.88-1.72(m,4H); 1.65(in, IH); . 
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Ex. 


300 MHz *H NMR (Solvent) ppm 




1.51(m, IH); 1.32-1.05(m, 5H); 1.20(d, 3H). 


7.1 


(DMSO-d<, 343K) 8: 8.26 (d br, IH): 8.02 (d, IH); 7.87 (d IH): 7.77 (dd, 
IH); 7.63 (dd, IH); 7.57 (ni, 2H); 7.51-7.41 (m„ 3H); 4.04 (m, IH); 3.62 (s, 
2H); 3.18 (m, 4H); 3.01 (s br, IH); 2.72 (UH); 2.29 (t, 2H); 2.1 l(m, 4H); 
1.88-1.71 fm.4H); 1.65 (m IH)' 1.50 fm IH): 1 30-1 03 (m. SH\' 1 20 C± 
3H). 


22 


(DMS0-d6, 343K) 8: 8.27 (d br, IH); 8.03 (d, IH); 7.86 (d, IH); 7.77 (dd. 
IH); 7.63 (dd, IH); 7.57 (m, 2H); 7.51-7.41 (m, 3H); 4.04 (m, IH); 3.62 (s, 
2H); 3.18 m, 4H); 2.67 (t,2H); 2.51 (q, 2H); 2.34 (t, 2H); 2.1 1 (m, 4H); 
1 88-1 71 fm. 4H>* 1 65 (m 1H>- 1 50 (m IHi- 1 30-1 03 (m 5H^- 1.20 (d 
3H);0.97(t,3H). 


23 


(DMSO-dfi, 343K) 5: 8.28 (d br, IH); 8.03 (d, IH); 7.86 (d, IB^; 7.77 (dd, 
IH); 7.63 (dd, IH); 7.57 (m, 2H); 7.51-7.41 (m,, 3H); 4.04 (m. IH); 3.61 (s, 
2H); 3.18 (m, 4H); 2.59 (t,2H); 2.42 (m, 4H); 2.37 (t, 2H); 2.11 (m, 4H); 
1.88-1.69 (m, 4H); 1.65 (xmSH); 1.50 (m, IH); 1.30-1.03 (m, 5H); 1.20 (d, 
3fl). . . . • 


24 


(DMSO-dfo 343K) 8: 8,27 (d br, IH); 8.03 (d, IH); 7.86 (d, IH); 7.77 (dd, 
IH); 7.63 (dd, IH); 7.47 (m, 2H); 7.51-7.41 (m,, 3H); 4.04 (m, IH); 3.62 (s, 
2H); 3.18 (m, 4H); 2.50 (t,2H); 2.34 (m, 6H); 2.1 1 (m, 4H); 1.88-1,59 (m, 
5H); 1.58-1.31 (m, 5H); 1.30-1.03 (m, 7H); 1.20 (d, 3H). 



TABLE3 

Mass Spectra data of compounds of Examples of Table 1 



Ex. 


m/z ■ 

(ESI POS; AQA ; solvent: methanol/ spray 3 kV / 
skiiiimer: 20 V/ probe 135 C) 


1 


536 (MH+); 465; 268.7 (MHH++) 
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mh. 

(ESI POS; AQA ; solvent: meflianol/ spray 3 kV / 
skimmer: 20 V/ probe 135 C) 


2 


607tMH+) 


19 


576 (MH+) 


21 


528 (MH+); 264.5 (MHH++) 


22 


556 (MH+) 


23 


582(MH+) 


24 


596 (MH+); 373; 220 



TABLE4 

Chemical names of parent compounds of Examples of Table 1 (names generated by 

Beilstein's Autonom) 



Example 


Chemical name 


1 


(-)-(S>N-(l -Phenylpropyl)-3-[4-{3-aminopropionyl)piperazin«- 1- 
yl]methyl-27phenylquinoline-4-carboxamide dihydrochloride 


2 


3-(l-{4-[2-Phenyl-4-((S)-l-phenyl"^thylcarbamoyI)-qiiinolin-3- 
ylmethylj-piperazin- 1 -yl} -methaiioyl)-pyrazme-2-carboxylic acid 


3 


1:1 Mixture of 4-{l-{4-[2'phenyl-4-((S)-l-phenyl-ethyIcarbamoyl)- 
quinolin-3-ylmethyl]-piperazin-l-yl}-methanoyl)-nicotimc acid 
and 3-<l-{4-[2-phenyl-4-((S)-l-phen)d-ethylcarbamoyl)-quinolin-3- 
ylmethyl]-pipera2in-l-yl}-methanoyl>isonicotinic add 


4 


(2^<)xo-2"{4-t[2-phenyl-4-((S>l-phenyl-ethylcarbamoyl)-^uinoliQ- 
3^ylmethyl]-piperaziii-lTyl}-ethoxy)-acetic acid 


. 5 ■ 


[l-(2-Cbco-2-{4-[2.pheiQrl-4-((S)-l-^phenyl-ethylcarbamoyl)- 

quinolin-3-ylme%l]-pipera2in-l-yl}-ethyl)H^^ 

acid 
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6 


3,3-Dimethyl-5-oxo-5-{4-[2-phenyl-4-<(S)-l-phenyl- 

efeylcarbaniovlVciuinoUn-3-vlmethvIl-ninera7;n.i-vU_ri^rit!iTir.;/> 

acid 


7 


3-ylme%l]-piperazin-l-yl}-methaiioyl)-cyclopropanecarbo 
acid - = ' ' 


8 


Cis 2<l-{4-[2-Phenyl-4-((S>l-phenyl-ethylcarbamoyl)-qm^^ 
^MuwuxjAj i. jri/ i^ciAiuuujri^-i#ywuncxanecarDOxyjic aciQ I 


9 


(E)-4-Oxo-4-{4^[2-phenyl-4-((S>l-phenyl-.e^^ 
qiiiiinlin*^^v1methvn-mnpTa'yin-1 -^s^H-frnt-^ f>noi/* qa;#i 


.10 


3-{4-[4-((S>l-Cyclohe)orl^thylcarl5amoyl>2-ph^ylHiu^^ 

y1methvl1»pinera7ill-1 -vl 1 - j-nyf>-TirrtT>innTn gr>i/1 1 


11 


5-{4-[4-((S)-l-CyclohexyI-etliylcarbamoyl)-2-phe^^^ 


12 


3-(l-{4-[4-((S)-l-Cyclohexyl-ethylcarbamoyl)-2-^^^ 

yIl^61}lvl1•>t3i1)el'a9nn»1-v1^-mpfK5lrl/\x/1^.rkTn<4•94•nA o ^nwU^-u^Fi.^ 1. 
^uuv/uAjAj ^ij^iozoii 1 /*/~iuciiimoyi^-pyrazinc-zK5arooxyu^ .1 


. 13 


3Kl-{4-[4-((S>l<:ydohfi3Qrl-ethylcarbamoyl)-2^^ 

juuwuAjrxj jjxyj\^s.a£,iu. i jri/-lIlCUljanuyi^-'D6IlZ01C aClQ j 


14 


5-(l-{4-[4<(S>l<^clohexyI-ethylcarbamoy]>2-ph©^^^ 
ylinetiiyl]-ipipera2in-l-yl} -methanoyl)-nicotimc acid 


15 


4-f l"-^4-r4-rrSVl-CvclnTieyvlw*tlivlr'j»rKatr»/vtfl'\_o ««tiAM«ri 1 
ylmethyl]-pipera2m-l-yl}-methflnoyI)-b€^ 


16 


J \T-t^%^o^i-v^ycionexyi-einyicarDaiiioyl}-2-pnenyl | 
ylmelliyI].piperazm-l-yl}-3-oxo-2-phenyl-pxopiomc add e%l ester | 


17 


v^L • w*-*/!^* V'jrwxuucAji cuiyAvdrPdnioyi j-z-piieiiyi-qii^noiiti-^.* f . 
ylipethyI]-pipera2ab-l-yl)-3K)XO-2.phra^^ acid iwtium 
salt 


18 


3-(4-Foimyl-pipera2an-l'-yhnethyl>2-phemylHj^ 
carboxylic acid ((S>l-cyclohexyl^thyl>ainide 


19 ; 


(S>N-l-Cyclohexylethyl)-2»phenyl-3-(4- 

phenylcarbamoy]piperazm«l-yimethyl)quinoline-4^ | 


20 


(S>N-l-Cyclohexylethyl>2-phenyl.3-<4K;aibamoylpip^ j 
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ylinethyl)quinoline-4-carboxainide 


-21 


3-[4-(3-Amino-propanoyl>piperazin- 1 -yImethyl]-2-phenyl- 
.quinoline-4-carboxylic acid ((S>-l-cyclohexyl-ethyl)-amide 


22 


3-[4-{3-Ethylamino-propanoyl)-piperazm-l-ylmethyl]-2-phen^ 
qumoline-4-carboxylic add ((S>l-cycIo]iexyl-ethyl)-amide 


23 


2-Phenyl-3-[4-(3-pym)Udm-l-yl-propanoyl)-piperazin-^ 
qumoline-4-carboxyUc acid ((S)-l-cyclohexyl-ethyl)-aimde 


24 


2-Phenyl-3-[4-(3-piperidin-l-yl-propanoyl)-pipera2in-l-ylm^ 
quinoline-4-carboxylic acid ((S)-l-cyclohexyl-ethyl)-amide 
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CLAIMS 

1 A compound of fonnula (I) below or a phaimaceutically acceptable salt or hydrate . 
tfaereof: 




\vherem: . . 

Rl is H or alkyl; 

R2 is aiyl, cycloalkyl orheteroaryl; 

R3 is H or C1.3 alkyl, optionally substituted by one or noiore fluorines; 
R4 is H, R8NR9R10, R11R13 or R11R12R13; 
Rg is a single bond or alkyl; 

R9 and Rio are selected independently from H, all^l, cycloalkyl or cycloalkylCx^salkyl, 

aiyl or arylC^.^alkyl, or R9 and Riq together with the nitrogen atom to vAnch Ihey are 

attached form a saturated or unsaticcated heterocyclic ring which is optionally substituted 
by one or more fluorines; 

' Rj } is alkyl, alkenyl, aiyl, heteroaryl, a saturated or unsaturated carbon ring including 
, one or more heteroatoms selected from N, O and S, ^cloalkyl, arylalkyl or 
cycloalkylalkyl, optionally substituted one or more times by C1.3 alkyt phenyl and/or 
phenylCj.salkyl; 

R12 is alkyl or alkoxy, optionally substituted one or more times by C2.3 alkyl and/or by 
phenyl; 

Rl3isHorCOORi4; 
Rl4isHoralkyl; 
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R5 is branched or linear alkyl, cycloalkyl, cycloalkylalkyl, aryl, arylalky], or a single or 
. fused ring aromatic heterocyclic group; 

R6 represents H or up to three substituents independently selected from the list consisting 

of: alkyl, alkenyl, aryl, alkoxy, hydroxy, halogen, nitro, cyano, carboxy, carboxamido, . 

sulphonamido, alkoxycarbonyl, trifluoromethyl, acyloxy, amino or mono- or di- 

alkylamino; 

RyisHorhalo; 

a is 1-6; and 

any of R2, R5, Rg, R9, Rjo, Ri 1, R12 and R14 may optionally be substituted one or . 
more times by halo, hydroxy, amino, cyano, nitro, carboxy or 0x0; 

subject to the proviso that said compound is not a compound of formula (I) 
wherein R7 represents H, Rg represents H, R5 represents phenyl, ^d Rj, R2, R3, R4, 
and a are one of the following combinations: 























0^. 
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,0^ 





A compound as claimed in claim 1, wherein R3 represents methyl, ethyl or iso- 
propyl. 

A compound as claimed in claim 1 or claim 2, i^rein R3 represoats methyl. 
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4 A compound as claimed in any preceding claim, \^^^erein R2 represents 
uiisubstituted phenyl or imsubstituted cyclohexyl. 

5 A compound as claimed in any preceding claim, wfiarein Ri is hydrogen. 

6 A compound as claimed in any preceding claim, wherein R5 is imsubstituted 
phenyl. 

. 7 A compound as claimed in any preceding claim, wherein each of Rg and Ry. 
represents hydrogen. . • 

8 A compound as claimed in any preceding claim, wherein a is 1, 2 or 3. 

9 A compound as claimed in any preceding claim, A?^^in a is 1. 

.10 A compound as claimed in any preceding claim, wherein R4 is RgNRgRjo and 
Rg is a single bond, or methyl, or ethyl. 

11 A compound as claimed in any preceding claim, wherein R4 is RgNRpRjo and 
each of R9 and Rio is H. 

12 A compoimd as claimed in any of claims 1-10, wherein R4 is RgNRpRjo; one of 
R9 and BLio is H, and the other of R9 and Rjq is methyl or ethyl or phenyl. 

13 A compound as claimed in any of claims 1-10, vs^erein R4 is RgNRpRjo and R9 
and Rj 0 together with the N atom to wMch the^^ 

heteiocycKc ring conaprising ©ractly one N hetetoatom. 

14 A compound as claimed in any of claims 1-9, wherein R4 is Rj 1R13 or 

Rl lRl2Rl35 and Rj 1 is a six-membeied heteroafyLring having one or two N 
hete3X)atoms, or a phenyl ring; 
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15 A compound as claimed in claim 14, wherein said hetetoaryl or phenyl ring is 
orflio-, paia- or meta-linked to Ri2or R13. 

16 A compound as claimed in any of claims 1-9, wheredn R4 is Rj 1R13 or 

Rl 1R12R13; and Rj j is cycloalkylalkyl, or aUcyl substituted by alkyl or phenyl. 

17 A compomid as claimed in any of claims 1-9 or 14-16, wherein R4 is 
Rl 1R12R13, and R12 is methyl or methoxy, 

18 A compound as claimed in any of claims 1-9 or 14-17, wherein R4 is R11R13 or 
Rl lRl2Rl3» Rl3 is COO R14; and R14 is H or methyl or ethyl. 

19 A compound as claimed ill any preceding claim, wherein a is l,R5isH,Ri isH, 

R5 is unsubstituted phenyl, R7 is hydrogen, and R2, R3 and R4 are selected ftom 
the following combinations: 



R2 


R3 


R4 


Phenyl 


ethyl 




Phenyl 


meUiyl 




Phenyl 


methyl 




Phenyl 


methyl. 


OH 


Phenyl 


methyl 


OH 


Phenyl 


methyl 


OH 
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Phenyl 


methyl 




Phenyl 


meth^ 


o 


Phenyl 


methyl 


v 

0 


Cyclohexyl 


■mf»f livl ' 


OH 


Cyclohexyl 


methyl 


\_r\H 


Cyclohexyl 


methyl 




Cyclohexyl . 


methyl 




Cyclohexyl 


methyl 




Cyclohexyl 


methyl- 


h 


Cyclohexyl 


methyl. 




Cyclohexyl 


methyl 




Cyclohexyl 


methyl 


-H 


Cyclohexyl 


methyl 




Cyclohexyl 


methyl 


^NH2 


cyclohexyl 


methyl 




cyclohexyl 


methyl 




cyclohexyl 


methyl 




cyclohexyl 


methyl 
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20 A process for the preparation of a compound of formula (I) according to any of 
claims 1-19, or a salt thereof and/or a solvate thereof, which process comprises 
reacting a compound of formula QJ) or an active derivative thereof: 




(H) 



wherein R's, R% and R'7 are R5, Rg, and R7 respectively as defined m relation to 
formula (I) as claimed in claim 1 or a group convertible to R5, Rg, and R7 
respectively, and Y* is a group of formula (Y) or a group convertible thereto 



(Y) 

wherein R4 is defined as in relation to formula (I) as claimed in claim 1, 
with a compound of fomatila (ED): 



cm) 



wherein R' 1, R*2 and R*3 are Rj, R2 and R3 as defined for fomula (I) as claimed 
in claim 1 or a group or atom convertible to Ri, R2 and R3 respectively; to fonn a 
compound of formula (lb): 
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and fhereafier carrying out one or more of the following optional steps: 

(i) converting any one of R*i, R'2, R*3, R5, R*6, R'7 and Y' to Rj, R2, R3, R5, Rg, 
R7 and Y respectively as required, to obtain a . compound of formula Q) as claimed 
in claim 1; . 

(ii) converting a compound of fonnula (I) as claimed in claim 1 into another 
compound of formula (J) as claimed in claim 1; and 

(iii) preparing a salt of the compound of formxila (I) as claimed in claim 1 and/or a 
. solvate thereof. 

21 A process for the preparation of a compound of formula (I) according to any of 
claims 1-19, wherein a is 1 , or a salt thereof and/or a solvate thereof, which 
process comprises reacting a compound of fonnula (T) or an active derivative 
thereof: 




wherein each of R'l, R'2, R's, R5, R'g, and R7 is Ri, R2, R3, R5, Rg, or R7 
respectively as defined in relation to formula (T) or a group convatible to.R], R2, 
R3, R5, Rg, or R7 respectively, providing that R'2 is not an aromatic group, with a 
compound of formula (W) 
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/-A 

-Y 



(W) 

wherein Y is a group COR4 or a protected fonn thereof or a group convertible 
fliereto, to form a coinpound of formula (lb): 




Ob) 

and thereafter canjdng oiit one or more of the foUowing op^^ 
(i) converting any one of R'l, R2, R'3, , R'4, R'5, K% and to Rj, Rj, R3, R4, R5, 

Rg, and R7 respectively as requured, to obtain a componnd of form 
converting a compound of formula (1) into ano&er cpmpound of fonnula OD; and 
(iv) preparing a salt of the compound of fonnula ® as claimed in claim 1 and/or a 
solvate thereof 

22 A pharmaceutical composition comprising a compound of foimula (I) accoiding 
to any of claims 1-19, or a pharmaceuticaliy acceptable salt or solvate thereof, and 
apharmaceiitically acceptable earner 

23 A compound of formula (I) according to any of claims 1-19, or a pharmaceuticaliy 
acceptable salt or solvate thereof for use as an active therapeutic substance. 

24 A compound of fonnula (I) according to any of claims M9, or a pharmaceuticaliy 
acceptable salt or solvate thereof for tiie treatment or prophylaxis of the Primary 
and Secondary Conditions. 
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25 Use of a compound of formula (I) according to any of claims 1-19, or a 
phannaceutically acceptable salt or solvate thereof, in the manufacture of a 
medicament for the treatment of the Piimaxy and Secondary Conditions. 

26 A method for the treatment and/or prophylaxis of the Primary and Secondary 
Conditions in mammals, particularly humans, which comprises administering to 
the mammal in need of such treatment and/or prophylaxis an effective, non-toxic 
pharmaceutically acceptable amount of a compound of formula (T) according to 
any of claims 1-19, or a pharmaceutically acceptable salt or solvate thereof. 

ABSTRACT 

Certain compounds of formula Q) below or a pharmaceutically acceptable salt or hydrate 
thereof: 



R2 




wherein: 
RlisHoralkyl; 

R2 is aryl, cycloalkyl or heteroaryl; 

R3 is H or C1.3 alkyl, optionally substituted by one or more fluorines; 
R4 is H, R8NR9R10, Ri iRi3 or Ri iR^Rn; 
Rg is a single bond or allqyrl; 

R9 and Rio are selected independently from H, alkyl, cycloalkyl or cycloalkylCi.aaUqrl, 
aryl or arylCi.salkyI, or R9 and Rjq together with the nitrogen atom to which they are* 
attached form a saturated or unsaturated heterocyclic ring which is optionally substituted 
by one or more fluorines; 
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Rl 1 is alkyl. alkenyl, aryl, heteroaryl, cycloalkyl, aiylalkyl or cycloalkylalkyi, optionaUy 

substituted one or more times by C1.3 alkyl, phenyl and/or phenylCi.salkyl; 

1^12 is alkyl or alkoxy, optionally substituted one ormore times bv Ci « aikv) anrf/nr Iw 

* ^. 

phenyl; 

Rl3isHorCOORi4; 
Rl4isHoralkyl; 

R5 is branched or linear alkyl, cycloalkyl, cycloalkylalkyi, aryl, aiylalkyl, or a single or 
fused rmg aromatic heterocyclic groiq>; 

Rg represents H or up to three substituents independently selected from the list consisting 

of: alkyl, alkenyl, aiyl, alkoxy, hydroxy, halogen, nitro, cyano, carboxy, carboxamido, 

sulphonamido, alkoxycarbonyl, trifluoromethyl, acyloxy, amino ormono-or di- 

alkylamino; 

R7isHorhalo; 

a is l-^- and 

any of R2, R5, Rs, R9, Rjo, R] 1, R12 and R14 may optionally be substituted one or 
more times by halo, hydroxy, ammo, cyano, nitro, carboxy or 0x0; a process for . 
preparing such compounds, a pharmaceutical conaposition comprising such compounds 
and the use of such compounds and composition in medicine. 
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